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Electric Lamps and their Uses. N25. 





PROJECTOR 


LAMPS 


The standard type of gasfilled lamp has a 
closely coiled and concentrated filament, but 
a still greater degree of concentration is neces- 
sary when light projection is contemplated. The 
greater the degree of concentration the greater 
the efficiency of these lamps with projection 
apparatus. The high intrinsic brilliancy of 
projector lamps make them specially suitable for 
light projection. Among other advantages are :— 





(1) Absence of fumes and freedom from fire risk. 
(2) Facility of operation and replacement. 
(3) Uniform and high intensity of illumination. 


Projector lamps are designed for flood-lighting 
purposes, cinema projection, lighthouses, etc. 
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Good work and_ good 

lighting are synonymous. 

th No employer can afford to 

AG Hh Hy forget that upon good light- 
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Quantity and quality of 
output are handicapped by 
eyestrain. Eyestrain does 
not exist when light is 
shaded and diffused. ‘The 
low cost of gas lighting 
makes it possible to use it 
properly shaded an‘ dis- 
tributed. That is why 
leading authorities recom- 
mend it. 
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These are arguments which 
should not be overlooked by 
illuminating engineers when 
considering the installation of 
modern lighting equipment in 
home and office no less than 
in factory. 
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The Lighting of Printing Works 


N several occasions in the past the Illuminating 

Engineering Society has dealt with the lighting 

of printing works. The subject was again dis- 
cusséd on June 15th, when a joint meeting of the 
Society and the Joint Industrial Council for the 
Printing Trades of the United Kingdom was held 
at the Stationers’ Hall—an appropriate choice for 
the gathering in view of the historic association of 
the Stationers’ Company with the printing art. 


The paper read by Mr. H. C. Weston on this 
occasion, whilst surveying broadly researches on the 
relation between illumination and the efficiency of 
fine work, contained special reference to the investi- 
gations undertaken by the Illuminating Research 
Committee of the Department of Scientific and 
Industrial Research on the lighting of composing 
rooms (typesetting by hand). The Society was 
fortunate in having in the chair Mr. D. R. Wilson, 
the President-elect, who is himself the chairman of 
the sub-committee vier whose direction these ex- 
periments were made. 


The earlier part of tne paper summarized investi- 
gations made by Ives on the lighting of post offices 
(letter-sorting departments), and by Ruffer, in 
Berlin, on the effect of increased illumination on the 
efficiency of various processes. Both investigations 
lead to the general conclusion that higher illumina- 
tions are favourable to greater rapidity and efficiency 
of work, but the limit will naturally depend on the 
nature of the process studied. The experiments of 
the Illumination Research Committee indicate that 
the best illumination for typesetting is of the order 
of 20 foot-candles. It is suggested that for the work 
of the linotype or monotype operator not less than 
10 foot-candles should be provided, whilst 20 foot- 
candles is not excessive for the examination of the 
close figures on the drum of a monotype machine. 


This order of illumination is considerably higher 
than is to be found in most printing works at the 
present time, but Mr. Weston showed, by considera- 
tion of the handicaps imposed on efficiency by poor 
illumination, that the cost of such lighting is 
economically justified. The exact form of the 
lighting is, however, a matter for consideration and 
is still being discussed by the Committee. At the 
meeting of the Society the suggestion was made 
that the high illumination required by the com- 
positor or linotype operator may be provided by 
well-designed local units, supplemented by moderate 
general illumination of say 5 to 8 foot-candles. 
This would meet the views of expert workers on 
these processes, who seem disposed to prefer a local 
unit, and would somewhat diminish the cost, as com- 
pared with general illumination, of these high values. 





There were numerous other points raised in 
the discussion, to which we can only make brief 
reference here, leaving fuller consideration to the 
detailed report of the proceedings, which will appear 
in our next number. Amongst these may be men- 
tioned the relative merits of direct and indirect 
lighting, and the effect of ‘‘ artificial daylight.’ It 
is evident that in such a process as typesetting the 
direction from which light comes and the effects of 
shadow are of considerable importance. One diffi- 
culty to be overcome is the “ glitter’’ owing to 
direct reflection of light from newly cast type; this 
may be diminished by diffusion of the light, but the 
process should not be carried too far, otherwise the 
softness of shadows might interfere with the degree 
of contrast necessary in selecting type from a box. 

Moreover, whilst so far attention has been 
directed mainly to typesetting, the conditions of 
illumination in other sections of the printing works 
also deserve study. A special problem is presented 
by the illumination of linotype or monotype key- 
boards and machinery, as indicated above. The 
lighting of the printing-off room, where (owing to 
the presence of large rotary presses) little space is 
available, is also a distinctly difficult problem. It 
has been suggested that in some cases better light- 
ing conditions could be ensured by providing for 
special local lights in the right positions when pre- 
paring the design of the machine. The co-opera- 
tion of leading makers of printing machinery should 
be helpful in this direction. 

Information on all such points is of great value 
alike to the employer and the worker. The com- 
plete solution of some of these problems demands 
experiments on a large scale. We would like to see 
investigations conducted in some of the larger 
printing works and correlated with work so far done. 

In all forms of fine work the conditions of eye- 
sight of operators is naturally important. This was 
well illustrated by Mr. Weston’s reference to experi- 
ence in the “‘ linking ’’ process in the hosiery trade, 
where magnifying glasses have proved of consider- 
able benefit. Periodical examination of the eyes of 
workers in industries imposing a somewhat severe 
demand on eyesight is desirable; this applies 
specially to such processes as colour printing, where 
correct colour vision is essential. 

In conclusion we should like to join with those 
who, at this meeting, expressed their appreciation 
of Mr. Weston’s very lucid paper. We should also 
like to express our appreciation of the presence at 
this meeting of Mr. A. E. Goodwin and Mr. A. E. 
Holmes, the Secretaries of the Joint Industrial 
Council of the Printing Trades, whose co-operation 
in all these investigations has been invaluable. 


’ 





194 THE ILLUMINATING ENGINEER 





The Measurement of Mean 
Spherical Candle-power* 


HE fifth technical paper presented by the 

Illumination Research Committee of the De- 

partment of Scientific and Industrial Research 
furnishes an admirable exposition of the use of the 
integrating sphere for determining mean spherical 
candle-power. In the introduction it is pointed out 
that rating in mean spherical candle-power or total 
lumens emitted has become a recognized procedure 
in practice. The nature of flux of light and its unit, 
the lumen, is clearly explained and a review is given 
of the theory of the sphere and the precautions 
necessary in its use. To experts these precautions 
are tolerably familiar but the conditions of accuracy 
are not yet very widely known. The lucid and 
simple way in which this information is given should 
render this a very useful publication to students. 
One of the chief sources of error is the presence of 
‘“‘ foreign bodies,’’ such as the non-luminous por- 
tions of lamps tested. The disturbance so caused 
is reduced to a minimum if the source is as near as 
possible to the centre of the sphere—fortunately the 
most convenient place for them in practice. In 
general the surface area of the sphere should not be 
less than forty times as great as that of the source 
and its accessories; when the ‘ simultaneous 
method ”’ is used, i.e., both the source tested and 
the standard lamp are simultaneously inside the 
sphere, they should be placed symmetrically with 
respect to the sphere window, and usually half-way 
between the centre of the sphere and its surface. 
It is a good plan to whiten all non-luminous por- 
tions of lighting units (such as the outer surfaces 
of reflectors and casing) so that they may reflect as 
much as possible of the lighting falling upon them. 

The nature of the window screen and sphere 
window are discussed in detail. It is usually con- 
venient for the latter to be covered with some trans- 
lucent diffusing material, and “flashed opal”’ 
appears to be the best for the purpose. The ideal 
material should be not only perfectly diffusing but 
colourless. (Recent experiments in Germany have 
shown that material errors, at first attributed to the 
colouration of the paint used to coat the interior of 
the sphere, were actually due to the somewhat 
yellowish tint of the light transmitted by the window- 
glass—a condition which is naturally prejudicial to 
accuracy when two sources differing somewhat in 
the colour of their light are compared.) 

One of the most important considerations is the 
paint used for the material within the sphere. This 
should be (1) perfectly diffusing, (2) quite white, 
(3) highly reflecting, and (4) easy to apply, tenacious 
and permanent. At the N.P.L. a mixture of zinc 
oxide and gelatine in water is used; paint thus pre- 
pared has a slightly yellowish tint, but this is 
corrected by the addition of a very small quantity of 
powdered blue. The reflection factor of the 
material should not be less than 80 per cent. 

The final portion of the report contains some use- 
ful suggestions of the construction of integrating 
spheres and photometric equipment. Finally there 
is a discussion of integrators of the cubical form, 
which are very much easier to construct and are 
apparently capable of giving useful results in prac- 
tice. We commend this very useful report to the 
attention of all interested in the use of the integrat- 
ing sphere in photometry. . 





* “* The Measurement of Mean Spherical Candle-power,’’ 
Technical Paper No. 5 on Illumination Research; issued by the 
Department of Scientific and Industrial Research, and available 
from H.M. Stationery Office, Adastral House, Kingsway, 


London, W.C.2, and branch offices; 1s. net. 
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The Relations Between Editors 
and Contributors 


T the meeting of the Circle of Scientific, Tecl 
nical and Trade Journalists, held at the Institute 
of Journalists on June Ist, several questions of 

considerable journalistic interest were discussed. 
In his opening address on ‘‘ The Relations between 
Writer and Editor in Scientific and Technical 
Articles ’’ Sir Richard A. Gregory pointed out that 
accuracy is often of considerable importance in 
articles of this nature. Hence, in dealing with a 
signed contribution by an eminent authority, it is 
expedient to adhere as closely as possible to the 
author’s wording and corrections. In the case of 
unsigned articles, however, it was suggested that 
the editor should be free to make such alterations 
as considerations of space or style demand. This 
principle would, we have no doubt, be conceded by 
most contributors. An editor must naturally exer- 
cise discretion in deciding the space that can be 
allotted to a contribution, and in eliminating any 
features which may not accord with the style and 
traditions of a journal. 


A more problematical point was raised by Sir 
Richard in connection with book reviews. Here 
again the editor must exercise his judgment in order 
to ensure fairness alike to reader, contributor and 
publisher, and he may refuse to publish a review or 
modify it on occasion. But, supposing that a very 
severely critical review is received, is it right that 
this should be published as well as an advertisement 
of the book? The opinion was expressed that both 
should not be published; either the advertisement 
or the review should be omitted, according to the 
judgment of the editor. 


Much of Sir Richard’s address was concerned 
with one point on which many editors could speak 
feelingly—the inconvenience and expense of exten- 
sive author’s corrections. The most obvious pre- 
caution in avoiding this trouble is to submit matter 
for the author’s correction in manuscript form; but 
even this may not save the editor from extensive 
alterations in the printed proof—often the result of 
after-thoughts on the part of the author. Especially 
troublesome is the practice of adding paragraphs 
after the body of the article has been set, thus up- 
setting the allocation of space for the contribution. 
In the case of contributions from eminent authorities 
on very important subjects there may be reasons 
for adhering strictly to corrections suggested by the 
author. But, in most cases, an editor is justified in 
disregarding corrections which only involve alter- 
native methods of wording and do not materially 
affect the sense of the article. It may also happen 
that an editor himself may have to make corrections 
in order to make the matter fit the space, but good 
editing will usually secure that such changes are 
made before the matter is set. 

In our own experience we have usually found that 
contributors to The Illuminating Engineer are sufh- 
ciently experienced to recognize the need for con- 
fining corrections of type to a minimum, and are con- 
tent to leave minor adjustments in the hands of the 
editor. In most cases trouble arises merely because 
contributors do not appreciate that corrections in 
galley proofs, and still more in proofs in page form, 
occasion expense and delay. We therefore wel- 
come the resolution passed at the meeting to the 
effect that some guiding principles as to relations 
between editors and contributors, making clear the 
procedure to be adopted in correcting proofs, should 
be framed by the Institute of Journalists. No 
doubt this suggestion will, in due course, be brought 
to the notice of the Literary Committee. 
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National Safety-First Association 
ANNUAL MEETING. 


At the annual meeting of the National Safety-First 
Association, on May 3rd, an important address was given 
by the President, the Right Hon. Sir William Joynson- 
Hicks, Bart., who recalled ‘that in 1925 there were 
476,000 industrial accidents amongst 74 million people 
employed in industrial undertakings, over 3,000 people 
being killed and 473,000 injured. Sir William referred 
to the Bill prepared for consolidating and amending the 
Factory Acts, and hinted at the intention of making the 
adoption of safety-first principles obligatory in all 
factories. Sir William also announced the forthcoming 
opening of the new Industrial Museum, in connection 
with the Home Office, which will show every kind of 
safety appliance in operation. Both these announce- 
ments are of considerable interest to those who are 
advocating better lighting in the interests of safety. It 
is understood that the new Bill will contain statutory 
provisions for adequate and sufficient lighting in fac- 
tories, and no doubt, in the general adoption of safety- 
first methods, due weight will be given to the provision 
of proper lighting in the interests of safety. We under- 
stand, also, that the new Industrial Museum, to which 
Sir William referred, will contain examples of modern 
methods of industrial lighting, and will serve as an 
object lesson in this respect as well as the exhibit of 
safety appliances. While referring to the above meeting, 
we may also draw attention to an address by Mr. C. G. 
Ingall, recently delivered to the members of the Colliery 
Managers’ Association. The paper referred to the good 
work being done by safety committees, on which all 
ranks are represented. Excellent results are reported by 
Messrs. Fletcher Burrows & Co., at Atherton, and it is 
interesting to note that many matters relating to 
lighting, such as the trying-out of new patterns of safety 
lamps, whitewashing tubs, etc., have been made features 
in their campaign. 


Progress in Light Therapy 


The current issue of the Bulletin of Hygiene (Vol. Il, 
No. 5, May) contains a section in which numerous recent 
treatises on light therapy are summarized. Much of the 
data is purely medical, but we note an article by 
A. Reyn, E. Collin and C. E. Christensen (Acta Radio- 
logica), which evidently contains a very useful discussion 
of the equipment of a light clinic and of the merits of 
various types of lamps. Several communications deal 
with methods of testing ultra-violet radiation. One 
such instrument, the ‘‘ uroxameter,’’ is based on the 
exposure of a solution of oxalic acid and uranium acetate 
in distilled water. The decomposition of the oxalic 
acid is believed to furnish an accurate indication of the 
intensity of the ultra-violet light, and is purely photo- 
chemical, no decomposition occurring in the dark. This, 
like the photo-electric method of Griffith and Taylor, is 
more complicated than the acetone-methylene-blue 
method of Dr. Leonard Hill, but the comparative effect 
of the various wavelengths on the latter is somewhat 
uncertain. Such methods have been applied to the study 
of the ageing of mercury-vapour lamps, which has an 
important effect on their application in light therapeutics. 
One is glad to see that the design of a suitable device for 
testing ultra-violet light has received so much study. 
Scientific ‘‘ dosage ’’ is obviously dependent on accurate 
measurement of the intensity of these rays. 





Pavement Notices 


The idea of displaying notices on the floor, roadway 
or pavement is a comparatively recent one. Perhaps one 
of the best examples is furnished by the traffic-guidance 
lines and directions which now form a_ regular 
feature on main roads. Their convenience here is 
manifest. as a large space can be utilized, and 
there is no danger of confusion with neighbour- 
ing signs and advertisements. (Signs mounted in 
a vertical plane are now so general that it requires 
some little ingenuity to devise something which 
will ‘“‘stand out”’ sufficiently from its surroundings.) 
The chief drawback of the roadway or pavement sign is 
that the contrast is ordinarily small; also it is viewed at 
an oblique angle, and must therefore be of exceptional 
size and prominence to commandattention. Moreover, the 
ordinary stencilled design is naturally apt to become 
obliterated by the wear of feet or wheels, and is liable to 
become even less distinguishable by night than by day. 
In such cases, therefore, the illumination of translucent 
inlaid lettering from below is an enormous advantage, 
and it is somewhat surprising that the ‘‘ illuminated 
line’’ developed experimentally at Hendon has not 
become more widely used. Floor signs are now 
becoming usual on the underground railways, where the 
same phenomenon as that noted above ground—the 
tendency for new notices to be lost amid the multitude 
of old ones—now exists. A very good example of the 
inlaid illuminated sign is to be seen at one of the main 
junctions of passages at Charing Cross Tube Station. 
The adoption of this method needs judgment—such 
notices are obviously unsuitable when they are likely to 
be constantly obscured by crowds of people standing 
on them—but many opportunities for their use present 
themselves. 


Lighting and Heating in Olden Times 

We notice in Domestic Engineering a summary of a 
lecture recently delivered on the above subject by Mr. 
E. Hawking, the curator of the Gaffrye Museum 
(London). The invention of the friction match is 
attributed to John Walker, a chemist, of Stockton-on- 
Tees, in 1826. Two of the most primitive earlier 
methods were the wood friction and int and pyrites 
methods of producing fire. The flint and iron or steel 
method was applied in the tinder box. The smoulder- 
ing tinder was ignited by the spark, but the actual flame 
was obtained by means of a sulphur match. Naturally 
it was vital to keep the tinder dry. Under favourable 
conditions a light could be obtained in two or three 
minutes, but if things went contrary 20 to 30 minutes 
might be necessary—and occasionally no light could be 
got. Torches, candles and rushlights were the chief 
means of illumination, whilst wood, charcoal, peat and 
coal were used for heating purposes. Coal has been in 
use for over 300 years in towns where transport was 
possible ; but al poe where wood was unobtainable, 
peat were the first forms of fuel. Tallow candles, 
though used in the churches in the third century, did not 
come into general use until about 1300, before which time 
torches and coal oil lamps were mainly used. It was 
not until 1840, when the composite candle was intro- 
duced, that the troublesome necessity for ‘‘ snuffing ’’ 
was avoided. Rushlights formed, for the great 
majority of people, the usual method of lighting the 
home. They were often home-made, although the 
Guild of Tallow Chandlers, incorporated in 1463, fur- 
nished supplies for churches, public buildings and ships, 
and perhaps a certain number of town dwellers. 
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The Primary Standard of Light 
EXPERIMENTS AT THE REICHSANSTALT. 
In view of the references made in Mr. Buckley’s recent 

paper before the Illuminating Engineering Society to 

work on the primary standard of light, it 1s of interest 
to observe that investigations in this field have been 
conducted by the Physikalisch-Technische- Reichsan- 
stalt in Charlottenbourg. According to the annual 
report, experiments on the brightness of the black body 
at the temperature of platinum and palladium at melting- 
point have led to the conclusion that conditions can be 
reproduced with sufficient accuracy to maintain the 
candle-power within 1 per cent. Three different types 
of ovens were used. The brightness of the black body 
at the melting point of platinum was 65.24 candles 

(Hefner) per square cm.; and at the melting-point of 

palladium 15.66 candles (Hefner) per square cm. The 

former result is about 6 per cent. greater than the value 
obtained by Ives in 1924, namely, 55.40 candles per 

square cm., which, after correction by the factor 1.11, 

becomes 61.5 Hefner candles per square cm.; the 

explanation of this discrepancy has not yet been ascer- 
tained. Experiments with a gold melting-point have 
also been commenced. 


The Lighting of Foundries 


We notice, in the Journal of the American Institute 
of Electrical Engineers, a report by the Committee on 
Prodyction and Application of Light on Artificial 
Lighting in Foundries. It is remarked that probably 
not more than one factory out of six obtains all the 
benefit it should from artificial light. Reliance cannot 
be placed on daylight. Even under the best conditions 
there are places which are practically always dependent 
on artificial illumination. The following values of 
illumination in foot-candles are recommended: Charg- 
ing furnaces, 5; floor moulding and coremaking, 6; 
bench moulding and coremaking, 10; casting, shaking 
out, 5; cleaning, chipping, tumbling, 5; annealing, 5; 
raw stock storage, 1.5; pattern storage, 3. The import- 
ance of avoiding glare is very strongly emphasized. 
Steel porcelain-enamelled reflectors have proved very 
satisfactory. In some cases mirror or prismatic glass has 
been adopted, but equipment must be impervious to the 
action of corrosive fumes. For very low mounting the 
deep-bow! porcelain-enamelled reflector is recommended 
because of the complete screening of filaments it 
affords. Overhead general lighting is preferred to local 
lights. The smoky, dusty atmosphere of some foundries 
renders the question of maintenance particularly 
important. However, the modern foundry, with its 
improved ventilating system, can be kept much cleaner 
and brighter than was possible in the past, and this is a 
considerable aid to good lighting. It will be observed 
that many of the operations, such as moulding and 
coremaking, are ordinary industrial processes which 
require ample illumination and are not likely to be preju- 
diced by too much light. But work at the forge is a 
somewhat different problem, as the operator is inspect- 
ing glowing metal, and his work is dependent on the 
exact observation of its appearance. The same applies 
in an even greater degree to glassworks. It has some- 
times been urged that such work must necessarily be 
conducted by subdued light. and that too high an 
illumination is a drawback. In glass furnaces the use 
of a greenish light, which has least tendency to mask 
the appearance of material in a red glow, has been recom- 
mended. Guidance on standard procedure for this class 
of work would be helpful. 
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Limits to Speed of Vision 


Much attention has recently been devoted to the 
relation between illumination and speed of work, and in 
various investigations an attempt has been made to get 
to the root of the problem and deduce general prin- 
ciples. Illuminations considerably higher than thos: 
at present usual in industry would doubtless lead to 
greater accuracy and speed of work in many operations. 
But obviously there must be a limit to the benefit of 
higher illumination, and this will naturally depend on 
the nature of the work. Some light on this problem is 
afforded by recent researches of Dr. P. W. Cobb and 
F. K. Moss in the United States. As a result of thou- 
sands of observations on eleven observers, the average 
fixational pause of the eyes was found to be 0.15 
second. Very few observations were as low as 0.08 
second, and few as high as 0.25 second. This implies 
that there is a limit to increase in_ speed of 
vision due to increase in illumination, ie., the 
period of fixation has a definite physiological minimum 
which cannot be lessened however high the illumination 
provided. At the same time inadequate illumination 
would doubtless prevent this minimum being attained, 
and thus tend to slow down most operations. 


Floodlighting in Railway Yards 

The lighting of the very extensive area of large 
railway yards is essentially a difficult problem, and 
during recent years efforts have been made to apply 
floodlighting. A good example is furnished by the 
Youngstown yard of the Kentucky and Indiana Terminal 
Railway Co., the lighting of which is described in a 
recent issue of The Electrical World. Thirty-nine 1,000- 
watt railroad projectors are used, spaced at irregular 
intervals on four towers and one platform built on a 
coal-tipple. The steel towers, set in a concrete basis, 
are go feet high. On 16 of the projectors stinpled glass 
is used with a view to diminishing glare. On 23 units 
clearglassisused. The distribution oflight is substantially 
uniform, and the intensity of illumination provided 1s 
stated to be ‘‘ about equivalent to three or four times 
bright moonlight.’? The decision to use this system 
was largely based on the recommendations of the 
Association of Railway Electrical Engineers, which. in 
1924, found that the installation of lighting (1) led to 
an increase of 15.5 per cent. in the number of cars 
handled at night-time; (2) decreased by 21 per cent. 
the average cost of damage per car handled at night: 
(3) assisted in preventing accidents (during the period 
under observation before lighting was installed there 
were I2 personal injuries—after installation no injuries 
due to a lack of illumination were recorded); and (4) 
proved of valuable assistance in carrying on_ police 
protection. 


Austrian [Illuminating Engineering Society 

The Austrian Illuminating Engineering Society has 
recently published a list of definitions and symbols of 
the chief photometric quantities. Recent papers before 
this Society included a lecture on ‘‘ Modern Show- 
window Lighting,’ by F. Reiter, on April 28th, and a 
paper by O. Herbatschek on ‘“‘ Recent Illuminated 
Signs in Vienna,’’ on May 12th. 
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The Work of the Photometry Department at the National 
Physical Laboratory 


By H. BUCKLEY, M.Se., F.Inst.P. (National Physical Laboratory) 


(Paper presented at the Meeting of the Illuminating Engineering Society, held at the National Physical Laboratory, 
Teddington, at 5-30 p.m. on Tuesday, April 26th, 1927.) 


(Continued from p. 177 in June issue.) 


Galleries.—The photometry department has carried 

out a large amount of work on the lighting of picture 
galleries, both at the request of the Office of Works 
and, lately, in connection with the work of the 
Illumination Committee of the Department of Scientific 
and Industrial Research, which has been formed to con- 
sider specific problems in illumination work. 

The early work on this subject was carried out at the 
National Gallery on a model, one-third full size, of a 
gallery designed to secure adequate illumination on the 
walls while avoiding direct sunlight and to diminish 
as far as possible reflections in the glass covering the 
pictures. The problem for a gallery running east and 
west is quite different from that of a gallery running 
north and south. 

In the arrangement suggested by the Office of Works 
a ceiling covers the middle third of the floor, keeping it 
in relative darkness while a vertical screen, white on 
the north side, keeps the direct sunlight off the north 
wall and reflects north sky light on to it. This scheme 
resulted in a very satisfactory illumination of the 
gallery and objectionable reflections in the pictures were 
much reduced. In the scheme for a north and south 
gallery a number of transverse screens somewhat like a 
venetian blind are arranged to keep direct sunlight from 
falling on the walls.* 


Sister L Investigations —T he Lighting of Picture 


Fic. 7.--Model of Duveen Room. 





* These arrangements were illustrated in the paper by E. H. 
Rayner, J. W. T. Walsh and H. Buckley on ‘ The Lighting 
of Public Buildings,’’ read before the Illuminating Engineering 
Society on March 28th, 1922. See The /lluminating Engineer, 
April, 1922, pp. 122, 123 and 125. 









































Fic. 8.—Section of Duveen Room. 


One of the new Duveen rooms at the Tate Gallery 
embodies the experience gained in testing this design 
and a modification of it. An illustration of the model 
used for testing the modified design is shown in Fig. 7 
and in section in Fig. 8. 

The Design of Lenses for Ships’ Lights—A con- 
siderable amount of experimental work was carried 
out by the department as a result of the appoint- 
ment of a Committee on Ships’ Lights by the Board of 
Trade. One of the requirements of ships’ navigation 
lights is that when they are used with coloured slides 
whose light transmission is 10 per cent. they should be 
visible at two sea miles for angles of heel of +5° and at 
one sea mile for +10° heel. Taking into account the 
results of Paterson and Dudding of the amount of light 
required for this visibility, it means that with oil flames 
a cylindrical lens must be used which doubles the 
effective candle-power of the lamp between angles of + 5° 
and -5° with respect to the horizontal, allowing it to 
fall to half value at +10°. These requirements and the 
performance of typical lenses are shown in Fig. 9. 

The problem did not lend itself to theoretical com- 
putation, so a design of dioptric lens was worked out 
by trial, using an experimental lens of the Fresnel type 
in which the elements could be changed and photometric 
measurements made for each disposition of the elements. 
The performance of the lens built up in this manner is 
shown in Fig. 10. 
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TYPICAL PERFORMANCE OF SHIPS LENSES. 
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Fic. 9.—Specified Performance (A) and Typical Performance of 
Old Lens (B). 


The preparation of standard colour slides was also 
entrusted to the laboratory and a number of red and 
green glasses transmitting 10 per cent. or 15 per cent. of 
the light from an oil flame were obtained. The 10 per 
cent. and 15 per cent. transmissions represent the limiting 
values of transmission for the red and green glasses used 
in the port and starboard lights. These standard 
glasses are issued to the Board of Trade surveyors, who 
must examine the ships’ lights for compliance with the 
collision regulations whenever they visit a ship. 

The new regulations of the Board came into force in 
September, 1924. No new ships’ lanterns are now 
approved by the Board’s surveyors unless the makers’ 
names are on the list of approved makers. Approval 
tests of lanterns are conducted at the laboratory, and 
manufacturers, in order to be on the list of approved 
makers, must submit two samples of each type of lantern 
to the laboratory for very complete examination. If 
the lanterns pass the test one of each type is returned to 
the manufacturer to serve as a model for production and 
the other is retained at the laboratory for reference. 


PERFORMANCE OF LENS OF NPL. DESIGN. 
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Fic. 10.—Specified Performance (A); Performance of Lens, 
N.P.L. Design (B). 


Standards of Energy Distribution in the Visible 
Spectrum.—F¥ or work on the distribution of energy in the 
visible spectrum it is Gesirable that just as standards of 
candle-power are available, so should there also be 
standards having a definite distribution of light through- 
out the spectrum. One method of achieving this consists 
in operating tungsten lamps at such an efficiency that 
they colour-match the radiation from a black body at a 
definite temperature, the distribution of energy in the 
black body being well known both theoretically and 
experimentally. If a tungsten lamp is operated so that it 
colour-matches a black bedy it has the same relative 
distribution of energy in the visible spectrum as has the 
black body, and its energy distribution is therefore 
known if the temperature of the black body is known. 

The relation between the colour temperature and effi- 
ciency of tungsten lamps has been determined at the 
laboratory, and the results so far seem to confirm exist- 
ing data fairly closely. Experiments are now being 
carried out with a specially designed carbon-tube vacuum 
furnace, and with the advantage of a new determination 
of the gold point on the optical pyrometer temperature 
scale recently carried out by the heat department, it 1s 
expected that a more accurate determination of this rela- 
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tion will be obtained. Special attention is being given 
to the carbon temperature of 2360°, which is that of the 
acetylene flame, since light having this colour tempera- 
ture has been proposed as a standard for testing photo- 
graphic materials. 

This work on the colour temperature efficiency relation 
for tungsten was proposed to the laboratory as an 
investigation having important bearings on_ hetero. 
chromatic photometry by the Heterochromatic Photo- 
metry Sub-committee of the International Commission 
on Illumination, on which Dr. Rayner is the British 
representative. 

Primary Standard of Light-—The_ carbon-tube 
vacuum furnace just mentioned will also be used to 
investigate the possibility of using a black body as a 
primary standard of light by determining its candle- 
power per unit area at a definite temperature, such as 
the melting-point of platinum. The use of a black body 
radiator as the primary standard has often been sug- 
gested, and recent work in America and France has 
shown that for particular types of black body there 
seems to be considerable possibility of,success in the sug- 
gestion. It will, of course, be necessary to obtain results 
by several methods before the proposal can be finally 
accepted as a method of maintaining a standard of 
candle-power. The unit of candle-power would not, of 
course, be affected by this work, as the standard would 
be defined in terms of the old unit—the international 
candle. 

This work is being carried out as a result of the recom 
mendation of the International Commission on I]lumina- 
tion, at its meeting in Geneva in 1924, that the National 
Laboratories consider the possibility of using a black 
body radiator as a standard of light. 


Effect of Glare on the Brightness Difference 
Threshold.—In connection with an investigation of 
street-lighting problems for the Illumination Research 
Committee, some experiments have been carried out to 
investigate the effect of a glaring source of light on the 
ability of the eye to perceive brightness differences. The 
brightness difference threshold, or least difference of 
brightness between two adjacent fields which can be 
detected by the eye, serves as a measure of this ability 
and the present work consists in the determination of 
1 difference thresholds under various conditions of 
glare. 


In making the measurements the observer looks 
through a rectangular aperture into a totally enclosed 
blackened cabinet. Directly opposite the observer's 
eyes a square aperture discloses a whitened screen. 
Under ‘‘ absence of glare ’’ conditions this field is uni- 
formly bright, except in the centre, where arrangements 
have been made for varying the brightness of a small 
circular spot, so that it is either brighter or darker than 
the surrounding field. Under “ glare conditions ’’ the 
square field includes, in addition to the central test spot, 
a circular ‘‘ glare ’’ spot of variable candle-power. 

For a given field brightness and for a given position 
and intensity of the glare spot the observer is called 
upon to pa A whether the central test spot is just 
brighter or just darker than the ‘‘ main ”’ field. Measure- 
ments of the brightnesses of the two fields then enable the 
brightness difference threshold (or Fechner fraction, as it 
has been called) to be determined. 

A good deal of work has been done to determine the 
degree of precision with which an observer repeats his 
values from day to day. Work is now in progress to 
determine the effect of variations in both the intensity of 
the glare spot and its angular separation from the test 
spot. 

Daylight—Daylight is also being extensively studied 
in the department. Illuminating engineers have 
probably tended in the past to neglect this most 
important aspect of illumination. During the last few 
years, however, the scientific study of daylight has 
received more general recognition. 

Each day at 9 a.m., noon and 3 p.m., measurements 
are made of the daylight illumination (excluding sun- 
light) received from four octants of sky facing 
respectively the four cardinal points of the compass. 
Results have now been obtained for three complete 
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Fic. 11.—Daylight Factor Meter. 


years, and when the average of a few more years is 
available it should provide very useful data for 
architects and others concerned with natural lighting. 

Instruments for Measuring Daylight Factor—Two 
instruments for measuring ‘‘ daylight factor (sill ratio),’’ 
or the ratio of the actual daylight illumination received 
at a point to that which would be produced by a com- 
plete quartersphere of uniformly bright sky, have been 
developed in the last few years. The first is of rather 
complicated construction, and is suitable for the most 
accurate work. A simple type, a modification of the 
Thorner Illumination Tester, has been constructed for 
more general use. The present design differs from the 
original in the use of an iris diaphragm with a calibrated 
scale, which, together with a set of neutral filters, 
enables a range in daylight factors of from 25 per cent. 
to 0.05 per cent. to be covered. These instruments are 
shown in Figs. 11 and 12. 














Fic. 12.—-Modified Thomer Daylight Factor Meter. 


Scale Model Work for Investigating Daylight Prob- 
lems.—Problems such as the lighting of deep rooms by 
daylight, and the effect of decorations on the daylight 
illumination of rooms, have been studied by means 
of scale models. The model of the special room in the 
new Duveen wing at the National Gallery, Millbank, 
has been referred to in a previous section. A very satis- 
factory artificial sky has been constructed in which the 
mean variation from the average brightness is only 
about 7 per cent. 

_Effect of Illumination on the Ease of Carrying Out 
Fine Work.—An investigation on the effect of illumina- 
tion on the ease of carrying out fine work has been 
carried out, in collaboration with the Industrial Fatigue 
Research Board, at Messrs. Kelly’s Directories Limited, 
Kingston-on-Thames. The first part of,the investigation 
Was concerned with the amount of illumination used in 
printing. The second part investigated the effects of 
different systems giving the same working illumination 
of 10 foot-candles. 

The results of the first part of the investigation have 
been published as a Joint Report of the I.F.R.B. and the 
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Illumination Research Committee, and are to be dis- 
cussed at a future meeting of the society. 

A related investigation was carried out at the labora- 
tory last year in an attempt to determine whether the 
effect on ease of working which resulted from a simula- 
tion of daylight was due to colour or distribution or 
both. The laboratory had the assistance of a number 
of clerks lent for the purpose by the Ministry of Labour 
at Kew. The investigation lasted six months, the clerks 
being required to work under four sets of lighting con- 
ditions, viz., two colours, artificial daylight and light 
from vacuum tungsten filament lamps, and two distri- 
butions, ordinary semi-indirect and lighting as from a 
side window. The intensities tried were 4, 2 and 1 foot- 
candles. 


Reflection from Road Surfaces at High Angles of 
Incidence-—The brightness of road surfaces when illu- 
minated and viewed at oblique incidence, where most 
surfaces tend to have a certain amount of specular reflec- 
tion, is of importance in considering problems of street 
lighting and of motor car headlights. Samples of road 
surfaces have been obtained by the courtesy of H.M. 
Office of Works and the Surveyor of the Middlesex 
County Council, and these are being tested. The results 
at present seem to show that the brightness of the road 
surface is determined mainly by the total candle-power 
of the source illuminating it, and not by its intrinsic 
brightness. There is no doubt that for many road 
surfaces, particularly after a period of wear, the bright- 
ness, when viewed at low angles, such as those common 
in driving, is very much greater than that which would 
be found by calculation from the illumination on the 
assumption that the road were perfectly diffusing. 


Miscellaneous Work.—The miscellaneous work carried 
out from time to time by the department has included 
such problems as the testing of radio-active luminous 
compounds, life testing of thermionic valves, end- 
hardening of steel gauges by an electric furnace method, 
temperature rises in illumination glassware, temperature 
rises in lamp sockets, transmission characteristics of 
coloured glasses, both in the visible and _ infra-red 
portions of the spectrum, and many others which it is 
impossible to mention. 

It is hoped that this somewhat cursory review of the 
most important, or most interesting, portions of the 
experimental work of the photometric department will 
be of interest to the members of the Illuminating 
Engineering Society. In conjunction with the fact that 
the department is represented on the International Com- 
mission on Illumination, the National Committee of 
Illumination of Great Britain, the Sectional Committee 
on Illumination Materials of the British Engineering 
Standards Association, the Illumination Research Com- 
mittee of the Department of Scientific and Industrial 
Research, to mention only the most important, it will be 
seen that it is very actively engaged in the work of 
illumination engineering. 

We are, however, only at the beginning, and we hope 
that a review of our work at the end of another 10 years 
will show a yet wider scope commensurate with the vast 
extent of the subject in which we are all learners. 

The writer is indebted to the Director of the labora- 
tory for kind permission to publish this paper, and to 
his colleagues in the department for their help in com- 
piling it. 

Discussion 

The CHAIRMAN (Mr. A. Blok) wished to express 
great admiration for Mr. Buckley’s excellent paper. He 
felt it necessary to remind the meeting that the account 
to which they had listened was not an account of 
work carried on in a purely research institution or an 
educational institution, or of work which would be 
carried on in the investigation laboratory of a large 
commercial concern. It was the work of a Government 
department. He had no wish to say anything which 
might be taken as a criticism of Government action, and 
one had to recognize that in the present state of the 
public exchequer resources were not unlimited. The axe 
was constantly at work, and he inferred that the work 
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of the National Physical Laboratory had to be carried 
on, as in the case of all other Government departments, 
with some regard to economy, and no doubt under a 
certain financial stringency. When one heard the cata- 
logue of the activities of the Photometric Section .one 
began to realize the magnitude of the task which the 
laboratory as a whole was carrying out. This work 
commanded his great admiration. 

The chair that evening would, he thought, certainly 
have been more appropriately and more ably filled by 
Mr. Walsh, but, owing perhaps to supersensitiveness as 
to the fitness ot things, Mr. Walsh had refrained from 
occupying the chair, which might put him in the position 
of praising his own department. 

Having regard to the speed with which the Society's 
inspection of the laboratory had of necessity been made, 
he had no doubt that some present would wish to ask 
questions about the various devices and methods which 
they had seen. The discussion would, no doubt, afford 
an opportunity of cracking many photometric nuts. 


Dr. S. ENGLISH said that he had had the good fortune 
to be in Mr. Buckley’s party when inspecting the 
laboratory, and all the questions which had occurred to 
him had been fully answered. He would like to add his 
tribute of appreciation of this very fine paper. 

With regard to ships’ lights, Mr. Buckley had implied 
that they did not lend themselves to computation and 
that the surfaces could not be readily calculated. This, 
he thought, was rather an overstatement. There were 
some forms of glassware which were very much more 
difficult to deal with than ships’ lenses, but, nevertheless, 
satisfactory calculations could be made. 


Mr. C. E. GREENSLADE remarked that the paper must 
have meant a considerable amount of work for Mr. 
Buckley, and he felt sure that they were all very grateful 
to him for putting it before the Society. The inspection 
of the laboratories had served to supplement the paper, 
and had added greatly to the pleasure of the occasion, 
and he thought that both the authorities of the laboratory 
and the Society were to be congratulated on this happy 
arrangement. It was most interesting to observe the 
varied lines on which work was being conducted, some 
of them tedious, but well worth while in view of the 
importance of such data in practice. 

The experiments with the daylight window were 
interesting. It must be remembered that a window was 
an impertect device—a limitation of natural daylight 
which should come from all directions. Artificial 
windows had also the drawback that people disliked 
being unable to see through them. He recalled a case 
in which the opaque glass in a workroom had to be 
removed because the workers wanted to see the garden 
beyond, and found their inability to do so irritating. 
It almost seemed as if the full solution would involve an 
artificial garden which could be seen through the 
artificial window. 

He would be interested to know the material used for 
lining the large integrating photometer; so far as could 
be judged by the eye, it seemed to answer the purpose 
very well. He would also like to know whether any 
work had been done towards evolving a sub-standard 
which could be operated over a series of voltages. 


Mr. S. G. ELLIoT also expressed his interest in the 
paper and in the variety of things seen in the labora- 
tories, which, however, required time to assimilate. For 
the moment he felt, like Dr. English, that most of his 
questions had been answered during the inspection. 


Mr. T. J. SHORT was particularly interested in the 
= photometer, and had taken the opportunity 
uring the inspection of asking Mr. Buckley questions 
on points with regard to which he wanted information. 
He wondered why it was necessary to have a photometer 
10 feet in diameter. It seemed to him that it must be a 
very long time before they were likely to get units that 
would warrant such a size. Had Mr. Buckley calculated 
the error that would result from a 3-ft. sphere photometer 
and an 18-in. unit? 
He had been struck by what was said in the paper as 
to the uncertainty of the flicker photometer. It seemed 





to him that for heterochromatic work it was ideal. He 
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had used it for testing different colours, and had always 
found it satisfactory. 


He was very pleased that he had had the opportunity 
of seeing the laboratory. It would be an advantage if 
facilities were given by the authorities for making 
individual visits from time to time. 


Captain E. J. HALSTED HANBY complimented Mr. 
Buckley on his very able paper. Illuminating engineers 
should devote themselves to the study of natural day- 
light and the transmission through various forms of 
glass. He would like fuller information on the amount 
of light transmitted by plate glass, ordinary window 
glass and prismatic glass, on which data were difficult 
to obtain. 


He agreed with what Mr. Greenslade had said in 
regard to artificial windows. He would like to see the 
effect of artificial daylight from the standpoint of visual 
fatigue studied more closely. The form of ‘* daylight ”’ 
lamp selected was naturally of importance in making 
comparisons with artificial light. Experiments with 
‘“Restlight ’’’ glass, with ordinary electric lamps 
behind, should be included in these experiments. 


Had any effort been made to determine the exact point 
at which the eye became conscious of the sensation of 
glare? He believed that this was largely a psycho- 
logical problem. He would also like to know if any 
attempt had been made to determine the actual sill ratio 
in an average well-lighted room on a summer’s day. 


Mr. W. E. BUSH said that he had found the visit to 
the laboratories extremely refreshing. It was about 17 
years since he had had anything to do with photometry, 
and, since that time, having had very little opportunity 
of studying the subject, he was impressed with the great 
progress that had been made. It was evident that the 
department was doing a great amount of very useful 
work, and it was only by an actual visit that one could 
appreciate the magnitude of the research and testing 
work which was being undertaken. 


Mr. Bush enquired as to the manner in which the 
results of tests and investigations were made available 
to the world. He was sure that the data prepared by 
the department would be extremely useful to men 
engaged in dealing with the practical application of 
light, and also those whose business it was to educate 
the public in regard to the fundamentals of good lighting 
practice. Would it not be possible for the department to 
issue periodically some form of bulletin, giving the 
results of their investigations ? 


The speaker also asked for information in regard to 
the testing of large diffusing globes and reflectors. In 
the case of a large diffusing unit of, say, 24 inches 
diameter, the outer edge of the glass would be 12 inches 
nearer the photometer head than the centre of the light 
source, and, in the case of a large reflector of similar 
diameter, the back end of the reflector would be 12 
inches further away from the photometer head than the 
centre of the light source. What steps, if any, are taken 
to make corrections when testing units of this character ? 


In conclusion, Mr. Bush expressed thanks to the N.P.L. 
authorities for giving him an opportunity of inspecting 
the equipment, and to Mr. Buckley for the excellent 
manner in which, in such a short paper, he had so well 
told the story of the important work which was being 
done. 

Mr. W. C. RAFFE also expressed his great appreciation 
of the opportunity provided by the authorities of seeing 
over the laboratories. He would like some information 
on the point raised by Mr. Bush—whether the results 
were tabulated and generally available. He agreed with 
the last speaker that many lighting problems involve 
the psychological element, which required investigation. 


One point that might deserve consideration in connec- 
tion with the artificial window was that in tropical 
countries, where sunlight was very brilliant, windows 
were at one time cut out and very thin marble slabs 
employed. These were in the form of skylights, and 
light percolated through from above; he believed that 
= ond this method was adopted, for instance in ancient 
Egypt, all light coming from a low level was eliminated. 
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Mr. J. S. Dow joined with other speakers in expressing 
appreciation of Mr. Buckley’s very able review of pro- 
gress in photometry. In the introductory portion of the 
paper reference had been made to the article by Mr. 
C. C. Paterson and Dr. E. H. Rayner, which appeared in 
one of the very first issues of The Illuminating Engineer. 
Another paper which might be mentioned as a landmark 
in photometry was the remarkable one on ‘ The 
Photometry of Electric Lamps,’’ read by Dr. J. A. 
Fleming before the Institution of Electrical Engineers 
about 25 years ago. Anyone who looked up this paper 
could not fail to be struck by the grasp it showed of 
many different aspects of photometry. At the same 
time there were few people at that date who regarded 
photometry as more than an interesting hobby, and to 
the ordinary man it was a most mysterious and uncertain 
process. It was due very largely to the patient work 
of the N.P.L. that so many of these uncertainties had 
heen smoothed away. 

There were many problems mentioned in the paper on 
which something might be said. He would like to refer 
to one of special interest—because of its possible applica- 
tion to the design of direct-reading physical photometers 
in the future—the use of photoelectric cells. He had 
been much struck by the ingenious use of sodium and 
rubidium cells in controlling the colour temperature of 
lamps. He suggested that this might form the basis of 
a very sensitive control of filaments of standard 
lamps at a standard temperature of incandescence, 
and might also prove useful in regulating the 
temperature of an incandescent primary standard— 
where one of the great difficulties was the maintenance 
of the candle-power with sufficient accuracy. 


In conclusion, Mr. Dow recalled the problem he had 
raised at the last meeting—whether it was possible by 
any optical means to produce an image brighter than 
the luminous source giving rise to it. Now that they 
were meeting at the National Physical Laboratory—at 
the fount of scientific knowledge !—perhaps some more 
definite reply to this query could be given. 


Mr. J. W. T. WALSH said that it had given very great 
pleasure to him and all the other members of the staff 
of the department to see such a large number of visitors. 
He felt that the occasion was historic. The growth of 
interest in photometry and illumination, reflected in 
the extensive programme of work described in the paper, 
was in no small measure due to the work of the 
liluminating Engineering Society, and it was, therefore, 
singularly appropriate that the Backety should visit the 
laboratory. 

Mr. Blok had referred to the disadvantages under 

which a Government department worked. One special 
disadvantage under which they laboured was _ the 
division of the photometric work among a number of 
different buildings. For years they had been agitating 
to get the whole of the department under one roof. In 
1yo8 the section was quite comfortably housed at one 
end of the electrotechnics building, but since then it had 
repeatedly overflowed into other places, including one 
portion of the new building which was really intended 
for high-voltage work. Personally he did not feel very 
happy when working next door to a million volts, and 
he looked forward to the day when the department 
would have a building to itself. 
_ He looked to further progress in the future, particularly 
in regard to physical photometry. As far as the eye was 
concerned, the limit,of precision which could be obtained 
had been reached. Research was going on, and they 
were out to develop physical methods of photometry to 
the utmost. He thought, for instance, that it might 
be made a very valuable adjunct to the daylight work. 
He would like to see a curve giving the variations in day- 
light for every minute of the day, and he hoped that 
one day there would be a photometer which would give 
a record of that kind. 

He was not absolutely satisfied with the present mirror 
apparatus. What was wanted was one in which the 
mirror was in the centre, so that the light reached the 
photometer head at right angles. 

Mr, Bush and another speaker had referred to the 
desirability of obtaining access to the results of the work 
of the laboratory. As a matter of fact the majority 
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of that part of the information which was not confidential 
was published in the technical press by way of communi- 
cations read before various societies or otherwise, and 
other information was published in the form of Reports 
of the Illumination Research Committee of the Depari- 
ment of Scientific and Industrial Research. The ques- 
tion which had been asked about the transmission of 
window glass would be found fully answered in a recent 
technical paper of that Committee. Transmission 
measurements had been made on about a dozen different 
types of glass. 

If he might be allowed to conclude on a personal note, 
he would like to say one thing. If it was thought that 
the record of work described was at all one to be proud 
of, the credit should be ascribed to the members of the 
staff who had assisted him in the work of the depart- 
ment. He could assure those present that it would be 
ee impossible to find a more loyal or enthusiastic 
stall, 

The CHAIRMAN (Mr. A. Blok) wished to refer to Mr. 
Dow’s appropriate and graceful tribute to Professor 
Fleming’s original paper. He (the Chairman) must 
confess to being, photometrically, sufficiently patriarchal 
to have been the Professor’s assistant at the time that 
that paper was written. One was really astonished at 
the almost prophetic vision which the writer of it had 
shown in his early attitude towards the subject 25 years 
ago. Dr. Fleming had dealt with the photometry of 
lamps with characteristic thoroughness, and had laid 
foundations for future workers. To give one instance 
only, he referred to the primary standards which were 
kept in the safe at the laboratory. They were vacuum 
carbon-filament lamps. He distinctly remembered 
handling 25 years ago, at University College, Fleming’s 
original standards, which, with the exception of very 
minor differences, were prophetically like the standards 
still in use in the laboratory. They were hairpin-loop 
carbon-filament glowlamps, about six inches in diameter 
—exceptionally large for those days—and were made by 
Edison & Swan. He believed that they were still 
extant. His recollection was that in the eight years 
during which he was in contact with them they were used 
altogether for a few burning hours, and that tested by 
the photometric apparatus then available a drop of about 
2 per cent. was detected in their candle-power. 

Dealing with the question which Mr. Greenslade had 
asked, namely, whether a standard was practicable in 
which the calibration was over a range of voltages, he 
believed that a common laboratory dodge was to con- 
struct a candle-power voltage curve for a sub-standard 
lamp covering a selected candle-power range, and in 
testing to select the particular voltage which would make 
the sub-standard suitable for the candle-power or colour 
of the light order of the lamp under test. 


Turning to other matters, he referred to some of the 
other matters and apparatus seen during the inspection 
of the laboratory. He asked what was the maximum 
of lumens dealt with in the integrating sphere in normal 
work, and whether any trouble had been experienced in 
disposing of the heat when dealing with large units. He 
understood that the inner coating of the sphere was 
gelatine with a zinc pigment. Did this change with 
time ? 

With regard to the life tests of lamps, he observed in 
the paper that in order to run the lamps of a batch at the 
same temperature they were always run at the rated 
efficiency. He asked how, in practice, this rated effi- 
ciency was arrived at for all the lamps in a given batch. 

As to the rotating mirror for deriving polar curves of 
intensity—and he ventured to state that he considered 
the one in the laboratory not a good piece of apparatus 
—he remarked that many years ago he had devised a 
form for use with a six-foot photometric bed, and had 
found difficulty in completing the polar curves of 
ordinary lighting units without changing the standard 
lamp at some point in the test. A standard suitable for 
the maximum intensities on the curve was usually too 
large to enable the minima to be determined. He asked 
whether this trouble was encountered with the laboratory 
apparatus, and, if so, how was it circumvented ? 

Mr. A. BLOK (communicated): Since the meeting, I 
have, through the courtesy of Professor Clinton, again 











202 THE ILLUMINATING ENGINEER 





inspected the large bulb carbon standard lamps originally 
set up in 1896 by Professor Fleming in the Pender 
Laboratory, University College, London. Ten of these 
lamps were made, each with a plain hairpin carbon-fila- 
ment, previously aged and then remounted, without any 
support other than at the terminal ends, in new clear 
glass bulbs. 

They are still in perfect condition, but are no longer in 
regular use, not through any shortcoming or deteriora- 
tion, but because it is deemed desirable to preserve them 
carefully on account of their historic interest. Professor 
Clinton kindly showed me the records containing the 
photometric record of these lamps, and the figures are 
in substantial accord with those cited from memory at 
the meeting. It was not possible to construct from the 
available data continuous-life curves for any of the 
lamps, as it is impossible to estimate their burning hours, 
but Fleming’s note in 1902 is sufficiently indicative of 
their performance. In connection with photometric tests 
which were made in 1902 on six of the lamps as a com- 
parison with their intensity values in 1896, he wrote :* 

‘ With this exception, none of the lamps which have 
been in use in the Pender Laboratory for six years now 
appears to differ from the Pentane standard by more 
than 2 per cent., and in the majority of cases there is no 
substantial difference.’’ The exception, it may be 
added, is the subject of explanatory comment in 
Professor Fleming’s paper. 


Mr. H. BUCKLEY stated, in reply to Dr. English, that 
mathematical solutions of the problem of the form of a 
ship’s navigation light had not come up to expectations. 
The difficulty appeared to be largely concerned with the 
assumptions necessary to give a mathematical expression 
for the shape and volume of the flame, which was that 
from a single-wick or duplex oil burner. The solution 
for a disc source certainly did not prove satisfactory. In 
the cases instanced by Dr. English, lighthouse lenses and 
aerial beacons, the difficulty of the size and shape of 
the source was not so apparent, as the source was always 
very small in comparison with the lens system, which 
was not the case for a ship’s lens. 

Dr. Greenslade referred to the possibility of embody- 
ing a whole set of standards in one lamp, whose candle- 
power at a number of voltages could be determined. 
There was nothing intrinsically difficult in this, and it 
had been done for a number of clients. It was, however, 
considered that for a standardizing laboratory where 
the convenience thus gained was relatively slight, if all 
the other problems of maintenance of standards were 
considered, the best procedure was to have the range 
covered by different lamps. 

Mr. Short enquired why such a large integrating 
sphere was necessary. The answer was that in testing 
fittings having a diameter of, say, three feet, even a 
sphere of 10 feet diameter was not beyond reproach as 
regards accuracy. The theory of the sphere was only true 
if there were no obstacles inside it absorbing light. If 
the necessary obstacles, including the fitting under test, 
had a surface small in comparison with the sphere, the 
errors produced would be small, and vice versa. 

With regard to flicker photometry, he had not meant 
to query the validity of the method, but only that the 
laboratory must itself be satisfied by its own experience 
that the method gave the same results as the direct com- 
parison method before it could adopt it in _ its 
standardizing work. 

Capt. Halsted Hanby’s suggestion that an artificial 
daylight lamp might be tested as regards its effect on 
ease and efficiency of working was a good one, but the 
experiments in which the window was used had the 
definite object in view of finding out if it were possible 
to use dark basements on expensive sites for clerical 
work, if the necessary continuous artificial illumination 
simulated daylight, both as regards colour and distri- 
bution. 

The query regarding sill ratio in a north room was 
rather too vague to enable a definite answer to be given. 
It depended on so many factors, position in room, size 





* J. A. Fleming, ‘“‘ The Photometry of Electric Lamps,” 
Journal of the Inst. E.E., vol. xxxii, 1902-03, p. 136. 
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of window or roof-light, decoration, etc. The effect of 

the geometrical factors is dealt with by Messrs. P. J. and 

|: M. Waldram in their paper before the Illuminating 
ngineering Society. 

He had no information on the difference between the 
threshold limit for glare in the two cases of diffused 
artificial daylight and diffused natural daylight illumi- 
nation. 

The laboratory had investigated the transmission 
characteristics of a number of commercial glasses. The 
results were given in Report No. 2 of the Illumination 
Research Committee, published by H.M. Stationery 
Office. 

He cordially agreed with Mr. Dow that Professor 
Fleming’s paper was the modern landmark of photometry 
and the beginning of accurate photometric measure- 
ments. In proof of this it was only necessary to refer 
to any paper on photometry published before Professor 
Fleming’s paper to observe how vague and indefinite 
even the best photometric measurements were. 

Mr. Dow’s suggestion of temperature control by means 
of photoelectric cells arranged to givé, say, a constant 
ratio between ‘‘sodium cell candle-power’’ and 
‘‘ rubidium cell candle-power’’ was a very good one. 
It had been considered at the laboratory in colour- 
matching lamps to the standard acetylene burner whose 
candle-power (about 1 candle) was, however, too low 
to enable effective use to be made of the method. With 
a furnace at the melting point of platinum or higher, 
there was every possibility of success. 

The question as to whether it is possible to form an 
image brighter than the source by optical methods must 
be answered in the negative, for the production of such 
an image would mean that more light came out of the 
optical instrument than entered it. (A rigid proof is 
given by J. D. Everett, PAzl. Mag., 25, 1888, p. 216.) 

It was true, as Mr. Bush mentioned, that in the 
measurement of the candle-power of large diffusing 
globes with over reflectors there was some uncertainty 
regarding what should be regarded as the position of 
the source. The uncertainty was, however, theoretical 
rather than practical, as with large sources the 
photometer was always, at a distance from the source, 
large compared with the size of the source. It could be 
shown mathematically that a perfectly uniform diffusing 
bowl behaved as if it were a point source acting at its 
centre. In the case of floodlighting units the difficulty 
was got over by measuring the illumination at a given 
distance and calculating ‘‘ apparent candle-powers ”’ 
from measurements at the given distance. 

With regard to Mr. Raffé’s question concerning 
information on the reflection characteristics of coloured 
decorations, the laboratory had done very little on this 
subject. There was not a great deal of information 
published, but a certain amount could be found in the 
Transactions of the American Illuminating Engineering 
Society. 

Mr. Blok, in closing the discussion, referred to the 
work of Fleming in developing his carbon standards. 
The standards at the laboratory were reproductions of 
Fleming’s standards, and in the department were 
referred to as the Fleming-Ediswan standards. 

He was in agreement with Mr. Blok that the polar- 
curve apparatus was far from satisfactory, and hoped 
that very shortly the laboratory would have a better 
one installed. 

The range of wattages used in the 1-metre sphere was 
from about 5 watts to 300 watts. As to any ill effects 
of the heat on the paint, he had no information. The 
sphere had only been used for an hour or two at a time, 
so that the full effects of any undue heating of the paint, 
if there were any, had not become visible. The exper!- 
ence on the 2-metre cube, with carbon arcs consuming 
10 kilowatts, did not disclose any ill effects of heat fer se, 
though in this case the ventilation necessary might have 
prevented their occurrence. 

In conclusion, Mr. Buckley expressed his pleasure at 
being invited to give the Society an account of the work 
of the laboratory, and also his appreciation of the 
reception of his paper. 
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The Lighting of Printing Works 


(Proceedings at the Joint Meeting of the Illuminating Engineering Society and the Joint Industrial Council for the 
Printing Trades of the United Kingdom, held at the Stationers’ Hall, London, E.C., at 6 p.m., on Tuesday, June 14th.) 


Society was held at the Stationers’ Hall (London, 
E.C.), at 6 pm., on Tuesday, June 14th, when a 
paper entitled ‘‘ The Relation between Illumination and 
Efficiency of Fine Work, with special reference to the 
Lighting of Printing Works,’’ was read by Mr. H. C. 
Weston (Investigator to the Industrial Fatigue Board 
and to the Illumination Research Committee). As on 
the last occasion on which the lighting of printing works 
was discussed, the co-operation of the Joint Industrial 
Council for the Printing Trades of the United Kingdom 
in a joint meeting was invited. The two secretaries of 
the Council, Mr. A. E. Goodwin and Mr. A. E. Holmes, 
and other representatives of the printing industry were 
present, and took part in the discussion. The chair was 
taken by Mr. D. R. Wilson, President-elect of the 
Illuminating Engineering Society. 
After the Minutes of the last meeting had been taken 
as read, the Hon. Secretary announced the names of 
the following applicants for membership : — 


Aoeey a of the Illuminating Engineering 


Members :— 
Arnold: AVo OR. cascades Illuminating Engineering Department, 
General Electric Co. Ltd., Magnet 
House, Kingsway, London, W.C.2. 
Ballard; WW <1. wackssees Illuminating Engineering Department, 
General Electric Co. Ltd., Magnet 
House, Kingsway, London, W.C.2. 
Bearman, W. G. ....... Illuminating Engineering Department, 
General Electric Co. Ltd., Magnet 
House, Kingsway, London, W.C.2. 
Colquhoun, J. A. ......[lluminating Engineering Department, 
General Electric Co. Ltd., Magnet 
House, Kingsway, London, W.C.z2. 
seeasawaamees Illuminating Engineering Department, 
General Electric Co. Ltd., Magnet 
House, Kingsway, London, W.C.2. 
Jeary, MONKS. scacsnacscoen Departmental Manager, General Elec- 
tric Co. Ltd., Magnet House, London, 
W.C.2. 
ROVETES, Ay, coscsccaadecssi Electrical Engineer to the Corporation 
of London, Guildhall, London, E.C. 
spacer aenans Lecturer in Electrical Engineering and 
Illuminating Engineering, The Poly- 
technic, Regent Street, London, W.C. 


Hart, D. A. 


Short, S. T. 


Associate: 


Mandeno. 15; ~ <iicacedssaee Consulting Engineer, Auckland, New 
Zealand. 

Corresponding Members :— 

BONPOR Bs. Ss sssakisseste Engineer, Copenhagen, Denmark. 

ETE | TE Ca a et Engineer, Milan, Italy. 

Propg, Mi Ni s..cs.cc202 Engineer, Oslo, Normay. 

PEANCK. 9s oicacvenceeonte Engineer, Berlin, Germany. 

scnlereth, (Cz) us. ctecseee Messrs. Korting & Mathiesen, Leipzig- 


Leutsch, Germany. 


The name of the applicant presented at the last 
meeting* (Mr. W. M. Ball) was read again, and this 
gentleman was formally declared a member of the 
Society. 

The CHAIRMAN then called upon Mr. H. C. WESTON 
to read his paper, entitled ‘‘ The Relation between 
Illumination and Efficiency of Fine Work, with special 
reference to the Lighting of Printing Works.’ A brief 
summary of recent researches illustrating the relation 
between illumination and efficiency of work was first 
presented, after which an account was given of the 
investigations conducted by the Illumination Research 
Committee, working under the Department for 
Scientific and Industrial Research. A diagram was 
presented showing the effect of higher illuminations 
on the speed and accuracy of typesetting by hand, 
and indicating that an illumination of the order 
of 20 foot-candles was necessary in order that the 
full efficiency should be attained. Data on_ later 
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investigations on the relative effects of direct, semi- 
indirect and indirect light, and on the use of daylight 
bulbs, were also included in the paper. Finally, a 
reference was made to ‘‘linking,’’ a process in the 
hosiery trade, as showing how complaints of inadequate 
lighting may sometimes arise through inability to see 
fine work, which can only be corrected by the use of 
suitable magnifying glasses. 


The CHAIRMAN (Mr. D. R. WILSON) expressed his 
high appreciation of Mr. Weston’s paper. which was 
echoed by Mr. C. C. PATERSON, who opened the dis- 
cussion. Interesting points were raised by Mr. A. E. 
GOODWIN and Mr. A. E. HOLMES (Joint Secretaries of 
the Joint Industrial Council for the Printing Trades of 
the United Kingdom), Mr. G. HERBERT, Mr. C. 
RAPHAEL, Mr. S. B. LANGLANDS, Mr. W. M. BOWER 
(Linotype and Machinery Ltd.), Mr. W. J. JONES, and 
Mr. L. GASTER. 


After Mr. Weston had briefly replied to some of the 
discussion, a vote of thanks to him for his paper was 
moved by the CHAIRMAN, and seconded by Mr. H. 
SKINNER (General Secretary of the Typographical 
Association). Votes of thanks to the Chairman for pre- 
siding, and to the Stationers’ Company for A i 
hospitality, terminated the proceedings, after which it 
was announced that the Annual Meeting would be held 
in the Lecture Room of Holophane Ltd., at 4 p.m. on 
Tuesday, June 21st; the usual formal business being 
followed by an inspection of the Holophane Labora- 
tories and demonstrations of novel effects and applica- 
tions of coloured light. 

(Mr. Weston’s paper and the ensuing discussion will be dealt 
with 7m extenso in the August issue.—ED.) 





Illuminating Engineering Society in 
Germany 


We have been favoured with a booklet issued by the 
German Illuminating Engineering Society, in which the 
proceedings at the last annual meeting, held in Essen in 
September last, are reprinted. We commented at the 
time on Dr. Bloch’s opening address, in which reference 
was made to international developmentsand the co-opera- 
tion established with the Illuminating Engineering 
Society in this country. The record of papers for the 
past session makes an interesting list and the Society 
seems to be prospering. Another feature of the booklet 
is the reproduction of the series of papers on daylight 
illumination, to which we have also referred previously. 
A feature of these papers was the inclusion of contribu- 
tions dealing respectively with the hygienic, technical 
and architectural aspects of the subject. The detailed 
account of these papers, now available, which is supple- 
mented by numerous illustrations, is much more complete 
than the abstracts previously issued, and they will repay 
reading. The survey by Herr Fruhling of methods of 
measurement and results contains much interesting data. 





The Lighting of House Numbers 


The question of lighting up numbers or names of 
houses during the night-time continues to excite interest. 
Some time ago we referred to a regulation being intro- 
duced by the city of Helsingfors (Finland) on this point, 
and to further mention of the idea in Germany. We 
now observe that a regulation making the illumination 
of house numbers compulsory is contemplated in 
Budapest. We certainly think that local authorities in 
this country should likewise take the matter up. In 
these days it is an anachronism that numbers are not 
equally visible by night and by day. 
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Lighting Equipment for Commercial 


Aviation 


As a supplement to the paper on ‘‘ The Use of Arti- 
ficial Light as an Aid to Aerial Navigation,’’ read by 
Mr. H. N. Green before the Illuminating Engineering 
Society this year, a contribution by Mr. G. E. Young 
to the General Electric Keview (U.S.A.) for June may 
be noted. 

The author comments on the high standard of 
reliability and rapidity of mail transmission attained by 
the United States air mail. These results have only 
been made possible by the adoption of regular night 
flying and a 24-hour schedule of operations, and this 
in turn has involved the design of special lighting 
arrangements. 

The present system utilizes 24-in. incandescent search- 
light beacons, spaced approximately ten miles apart and 
mounted on towers 50 feet high. The beacon utilizes a 
silvered-glass mirror, usually equipped with a goo-watt 
30-volt monoplane filament lamp. The beacon is 
rotated at 6 r.p.m. by a small electric motor, thus pro- 
viding a 10-second interval of flash. All beacons on 
airway routes are now being equipped with an automatic 
lamp changer which, upon failure of the lamp in the 
beacon, immediately brings a reserve lamp into position. 

For airport lighting requirements include (1) a beacon 
to facilitate identification of the landing area from a 
distance; (2) boundary lights to outline the limits of this 
area ; (3) red obstruction lights on buildings, power lines, 
or water towers close enough to the field to act as a 
possible obstruction to landing or taking off; (4) the 
floodlighting of hangars and other buildings so as to 
give the approaching pilot some means of gauging his 
height above the ground and his distance from the field ; 
and (5) sufficient illumination of the ground to make 
landing a perfectly safe operation. The beacons are 
similar to those used to mark out the airway. Boundary 
lights are most conveniently run in series on a constant- 
current system, and usually consist in 60 candle-power 
lamps mounted three feet above the ground and _ pro- 
tected by clear or opal globes. Similar lamps in red 
glass globes are used for obstruction lights. 

For the floodlighting of large areas a special unit 
equipped with a 150-amp. high-intensity arc lamp has 
been developed; the chief feature is the use of a high 
quality sectional Fresnel lens to spread the light. 
Similar units adapted to 1,000-watt incandescent lamps 
are used for the smaller landing areas. 

To indicate wind direction, cloth wind cones are 
mounted on a high mast on many fields. Various 
methods of projecting light on to these cones have been 
developed, the lamp and reflector being mounted in such 
a way that they will rotate into the wind with the cone, 
so that the latter is always illuminated in the same 
manner ; the latest method involves the mounting of five 
er six stationary lamps and reflectors above the wind 
cone, so as to produce a 360° area of illumination. 

Lights utilized -by aeroplanes are supplied from a 
12-volt storage battery. Small stream-line navigation 
lights (port, red—starboard, green) are located at the 
wing tips, and a white light is mounted at the tail of the 
ship. Wing-tip landing lights, in the form of a stream- 
lined incandescent lamp searchlight, are used, ordinarily 
for a very short time, in order to light up the ground 
whilst the plane is landing on an unfamiliar field, or 
when flying low and searching for a suitable place for a 
forced ‘Aen Sey 

No reference seems to be made in the article to the use 
of neon beacons, which have been used with considerable 
success in this country. 

One curiosity of aerial traffic may be noted—the use 
of a white tail-light, as compared with the red light in 
the rear of nails on roads. No doubt the evolutions 
of aircraft render it very essential that the tail-light 
should never be confused with the port or starboard 
lights, respectively red and green; and it must be borne 
in mind that aircraft, during the greater part of their 
journey, receive no illumination such as road vehicles 
do from street lamps. 
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Street Lighting in South Africa 


In a paper read before the South African Institute of 
Electrical Engineers, Mr. H. A. Tinson_ recently 
reviewed the problem of street lighting, drawing atten- 
tion to one or two special local problems. He presented 
a scale of values in lumens per linear foot for different 
classes of streets; the highest class (business streets in 
towns of populations of 50,000 or over) receiving 120 to 
150 lumens per linear foot, and the lowest class (outlying 
districts) 8 to 12. 


In terms of illumination the following data were put 


forward : -— 
Class of Street. Average Illumination 


(Foot-candles), 


Main business streets 0.5 to I 
Main roads ; 0.25- 0.5 
Secondary business streets Ot — 025 
Residence streets 0.05- 0.1 


Outlying districts ae sa ws 0,02— 0.05 

In dealing with winding streets the author emphasized 
the importance of mounting lamps on the outside of 
curves, so that people do not have to look behind the 
lamp to see the bend in the road. On residential streets, 
unless exceptionally wide, lamps can_ usually be 
effectively placed on one side only. Foliage of trees 
often interferes with the illumination of such streets, 
especially owing to the reluctance of the authorities to 
have the trees trimmed. 

In South Africa the problem of assigning correct posi- 
tions to lamps is complicated by the presence of 
verandahs along nearly all the principal business streets. 
In many cases side-pole construction is difficult and 
complicated—in one city where it was decided to remove 
centre poles and install side lamps on brackets it was 
necessary to cut holes in some verandahs before the poles 
could be erected. 

Data on typical streets were given. It is to be noted 
that in some cases the order of illumination was consider- 
able. Thus, in Cape Town, both Adderley Street and 
Darling Street receive over 200 lumens per linear foot, 
and the marine drive along the seashore of East London 
receives 143. 

Mr. Tinson emphasized the importance of diffusing 
glassware on the ‘‘ White Way ’’ system, but a some- 
what novel point was raised in the discussion by Mr. 
Bernard Sankey, who enquired whether there was not 
a danger of such globes (costing about 45s. each) being 
shattered by hailstorms, which in South Africa are 
sometimes very violent. 

The Chairman paid a compliment to Mr. Tinson for 
his persevering work towards securing better street 
lighting in South African cities. 


Improved Show-Window Lighting in 
Germany 

It will be recalled that last year we drew attention to 
the campaign for better shop-window lighting in Ger- 
many, in which electricity undertakings, makers of 
lamps and lighting appliances and contractors ,partici- 
pated. The results of this campaign are now available 
and, according to Licht und Lampe, it proved a great 
success. Statistics show that in many towns the lighting 
was improved quite 70 per cent, either by better methods 
or new installations. All those concerned have benefited. 
The 26 electricity undertakings associated with the 
‘ Zetdeschau ’’ report an increase in revenue from this 
source, in many cases assisted by the granting of special 
tariffs. Makers have benefited by the supply of new 
lamps and fittings. Of 19 answers to an inquiry 
addressed to electrical contractors, 17 report increased 
activity in this field. It is estimated, for example, that 
in Stuttgart the lighting of 2,700 show windows and in 
Zittau of 70 per cent. of the windows was improved. The 
‘‘Zentrale des deutschen Schaufenster-Lichtwerbung 
(1926) ’’ is accordingly to continue its campaign during 
the present year, when it is hoped that further g00 
results will be reported. 
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Light and the Central Station 


[ is well to remind ourselves that electric lighting 
| formed the basis of our electrical industry, and was 
the sole use to which electrical energy was put during 
the early years of power stations. Lighting formed the 
incentive and provided the facilities for the introduction 
of all kinds of utilities, and when we consider it in detail 
we shall find that the lighting load is still an important 
part of the output of the central station. 
Even the tremendous amount of energy which is used 
in industrial areas was, in the majority of cases, a 
development of the production of electrical energy in the 
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bon the lighting of shop windows and interiors, this last 
POMPARATIVE DIAGRAMS RELATING TO often representing a continuous load throughout the day. 
LIGHTING . It is reported that a central station in London is building 
<t i ‘ on up quite a respectable peak on Sunday nights due to the 
> lighting up of shop windows. There is no saturation 
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RAY, > z z Z ra r2 A 4; ° ° . 
[] | | ret fees es ee) es eee The following figures give the energy consumption 
—— oo _}_t “ff ch Sf) Sf Sse ©=of one of the largest London stores, and the following 
a” anu (aD LOAD vem wit S} och oS 2) Sf &yp particulars are of interest : — 
% mt Macwiruot or me Revenve OBTAINCD reom LIGHTING 











first place used only for lighting purposes. A survey 
of the value of the lighting load in a large number of 
the stations in this country was recently made, and it was 
found that no mean proportion of the total output and 
the total revenue was due to lighting, while in many 
instances the lighting load is still the chief one to be 
considered. It will be apparent that, with this cam- 
paign of more intensive lighting and the education of 
the public to appreciate the advantages that are to be 
obtained from the better lighting of their homes, these 
values will assume larger proportions. Of all the stations 
surveyed, totalling an output of 24 million units per 
annum, the revenue obtained from lighting was 42.6 per 
cent. This figure does not take into consideration the 
energy used for lighting when supplied in bulk, so that 
: might well be increased by Io per cent. to allow for 
this. 

A further investigation into these figures revealed the 

fact that the average charge per light unit is 3.7 times 
that for power, and in general, from a financial point of 
view, the margin of profit on lighting is considerably 
greater than that on power. 
_ An eminent central station engineer has stated that 
it is essential to have a high percentage of lighting load 
in addition to other forms of load if the station is to be 
operated at a maximum efficiency, and this is particularly 
the case in industrial areas with alternating-current 
supp’ where the power factor of the system is often 
necessarily low. The power factor of a lighting load is 
almost unity, and will aid materially in correcting the 
bad ‘agging load of the system. 

There is some misapprehension among engineers 
tega:ling the so-called lighting peak. It must, however, 
¢ borne in mind that it 1s due to high-priced units, and 
has aid profits, thus forming an incentive to the 
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exploitation of other loads. Moreover, it is not suffi- 
ciently realized that the higher the standard of artificial 
lighting the earlier it will be switched on in the after- 
noon and the more people in towns will require it all 
day. This means that there will be a more constant 
demand for energy at a high-priced rate. 

In the course of its life a lamp consumes nine times its 
prime cost in electrical energy, and it is estimated that 
one 60-watt lamp consumes as many units as an iron in 
the course of a year. Undoubtedly light is the easiest 
of all electrical commodities to sell, and at the present 
time lighting loads are obtained from electric signs and 


Maximum current 5,300 amperes, which corresponds 
to 1,060kw., and the units consumed on one 
particular day were 13,010. 

_ The following figures relate to the yearly consump- 
tion :— 
Units consumed year 1924—3,681, 371. 
Maximum load—1,250 kw. 
Maximum daily consumption—16,435 units. 
Load factor—33.6 per cent. 
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Load Curve of Large London Stores. 


The above figures indicate the enormous revenue yet 
to be obtained by the development of just one section of 
illumination, namely, that of shops, and it is quite likely 
that, when other fields have been thoroughly investi- 
gated, similar conditions will be found to prevail. 
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W.0.B. Competition Result 


The winners of prizes in the E.D.A.-E.L.M.A. 
publicity campaign have now been announced. It is 
stated that the number of competitors exceeded 150,000. 
The winner of the first prize (an All-Electric Home or 
£2,000) is Miss E, Gardiner, of Bristol, whose mother 
secures the fifth prize. It is noteworthy that four of the 
first five main prizes go to women and only one to a man 
—Mr. H. G. A. Newman, of Catford, who is the winner 
of the third prize. 

It will be recalled that, in addition to the task of 
indicating the selected fittings for each room, competitors 
had to arrange 12 characteristics of electric lighting in 
order of merit. The voting resulted in the following 
arrangement in order of popularity: Convenient, clean, 
saves work, economical, safe, adaptable, reliable, simple 
to control, preserves the sight, fumeless, cheerful and 
artistic. 

The list may afford a useful insight into the 
psychology of the public. By far the larger numbers of 
votes were cast for the first four items mentioned above, 
namely, convenient (44,787), clean (28,299), saves work 
(26,345), economical (16,949). It would, perhaps, have 
been hardly expected that ‘‘ artistic ’’ would come last 
on the list and would receive only 943 votes from 150,000 
competitors ! 

We hope that the entries for this competition, on which 
so much enterprise and effort have been expended, will 
be carefully scrutinized with a view to deductions as to 
the popular impressions. It would be interesting to see, 
for example, whether distinctly better judgment in 
arranging fittings could be traced in certain districts, and 
whether this reflected the educational work done therein. 


An E.L.M.A. Display at the Drapers’ Hall 


An enterprising recent step of the E.L.M.A. Lighting 
Service Bureau was the organization of a display in con- 
nection with the Drapers’ Exhibition at the Agricultural 
Hall. In accordance with the request of the Drapers’ 
Chamber of Trade an exhibit of shop-window lighting 
was given, various systems being switched on in turn 
by a flasher, good and bad methods of lighting being 
shown in succession, and illustrations given of the 
effectiveness of colour. Brief lectures were delivered to 
visitors at intervals, and a special address was given by 
Mr. H. Lingard to ‘the Junior Executive Section of the 
Drapers’ Chamber of Trade. Such gatherings afford 
useful opportunities of bringing the importance of good 
lighting before the section of the community that 
matters most—those who have to make use of the light 
in their daily business. 
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Electrical Exhibitions 


A feature during recent months has been the number 
of local electrical exhibitions. The South London 
Electric Supply Corporation arranged a display in 
Brixton during April 20th to May 4th. A _ similar 
exhibition was organized in Whitechapel by the Stepney 
Borough Council during April 29th to May 7th. A 
display was initiated by the Electricity Department of 
the Hammersmith Borough Council in the Hammersmith 
Town Hall during the week commencing May 8th. 
Finally there was a special exhibition of electrical appli- 
ances initiated by Messrs. Hill, Upton & Co., in Oxford, 
during the fortnight following April 25th. ‘At all these 
exhibitions the General Electric Co. Ltd. contributed by 
showing ‘‘ Magnet ’’ household electric appliances. 


Electrical Enterprise in South Africa 

According to all accounts, electrical developments 
have been proceeding rapidly in South Africa, and many 
noteworthy installations have recently been made. We 
learn that G.E.C. enclosed units have been installed in 
the imposing new town hall of Boksburg, an important 
East Rand town, and the same firm has also been 
supplying both interior and external floodlighting equip- 
ment in the new Chamber of Mines building at Johannes- 
burg and the new Prince’s Cinema in Durban. 
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by Leon Gaster 


BOOKS and J. S. ster 
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MODERN ILLUMINANTS 
AND ILLUMINATING ENGINEERING 
Second Edition. 


This book deals impartially with modern systems of lighting— 
gas, oil, electricity, and acetylene—and discusses their practical 
. plications. A feature is the variety of illustrations, many of 
= re eee from photographs taken entirely by artificial 
lin ht. e new edition has been brought into conformity with the 
most modern practice, and forms a complete work of reference. 
Contents : History and poreaeneent of Methods of Illumination 
—Gas Lighting—Electric Lighting—Oil, Petrol-Air Gas, and 
Acetylene Lighting—Illumination and the E Eye-—Colour and the 
ye—Measurement of Light and Illumination—Globes, Shades and 
| ot i omeng and Calculations of Illumination—Problems in Interior 
/ Illumination—Outdoor Lighting—Searchlights and other Appli- 
ances for the Projection of Light—Index. 
490 pages, with 213 illustrations; 25s. net. 
‘““The work has been readily accepted as the standard work of 
reference.’’—The Engineer. 
“*Gaster and Dow’s excellent book.’’—The Electrician. 


ELECTRIC LIGHTING IN FACTORIES AND 
WORKSHOPS 


Explains in non-technical language the ecsentials of good lighting 
for industrial uses. 19 illustrations. 6d. ne 


ELECTRIC LIGHTING IN THE HOME 
By Leon Gaster. 


A practical guide for householder or electrician, anpleining the 
most suitable methods of employing electric light for omestic use. 
6d. net. 
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Obtainable through any Bookseller or 


SIR ISAAC PITMAN & SONS, LIMITED 


Parker Street, Kingsway, LONDON. 




















A Novel Arrangement for Floor Lamp 
Display 

It is always advisable to display decorative lamps 
illuminated, but it sometimes happens that lamp dis- 
plays are moved from one part of the sales floor area to 
another. To provide sufficient outlets for lamp connec- 
tions and to be sure that the outlets wili be within 
reasonable distance, no matter where the lamps are 
placed, a very practicable arrangement has been made in 
the new-merchandise salesroom of the Union Electric 
Light and Power Co., of St. Louis. This is described 
in a recent issue of The Electrical World. 


The store contains a number of movable platforms 
42 inches square and about 10 inches high. They are 
wired with 24 outlets, six ona side. The entire number 
of lamps connected to the platform can be effectively 
shown in an area 6 feet square. It has been found that 
group displays of lamps are much more attractive than 
arrangements in monotonous rows. 











Every Member of the I.E.S. 
should certainly have a copy of the 1927 edition of 
“The Practical Electrician’s 
Pocket Book” 602 pages for 2 /G 


Postage 4d. 
Indispensable to everyone whose business is connected with 
illumination, it is full of valuable information and tables. 
There is a list of Central Stations, their voltages and charges, 
a Glossary of B.S. terms and many pages devoted to the 
different methods of illumination. A book you must have. 
Get it direct from: 


S.Rente.reCels 
38c Maiden Lane, Strand, London, W.C.2 
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The Conference of Holophane 


Overseas Agents 


N interesting event on June 7th was the conference 
of Holophane Overseas Agents, at which repre- 
sentatives from many different countries, including 

France, Germany and Holland, Norway, Denmark, 
Italy, Spain and South America, were present. The 
occasion certainly served to show, in an impressive 
manner, the penetration of Holophane products into all 
parts of the world. 


INTRODUCTORY ADDRESSES. 


On arrival at Holophane House the party was wel- 
comed by the managing director, Mr. H. Hepworth 
Thompson, in a short introductory address, after which 
an address on ‘‘ International Developments in Illumi- 
nation ’’ was given by Mr. L. Gaster (Hon. Secretary of 
the Illuminating Engineering Society). Mr. Gaster 
referred to recent progress in the standardization of 
lamps and lighting appliances, and to the great growth 
of interest in illumination abroad, as illustrated by the 
work of the Illuminating Engineering Societies in the 
United States, Germany, Austria, Holland and Japan. 
He also reviewed developments in the lighting of 
streets, factories, shops, etc., giving a brief account of 
the work of the Illumination Research Committee of the 
Department of Scientific and Industrial Research, and 
concluded with some remarks on decorative aspects of 
lighting, colour and floodlighting. (Subsequently Mr. 
Gaster also did good service in giving to those present 


brief abstracts of the contents of papers read, in French, 


German and English.) 

Following Mr. Gaster’s address there was a demon- 
stration of theatre and colour lighting by Mr. R. G. 
Williams. Some of these ingenious applications of 
coloured light have already been described in this 
journal. We may mention, however, that the demon- 
stration room has now been equipped with battens of 
coloured lamps and reflectors mounted in recesses in the 
ceiling, whereby the transformation of colours in 
patterns on the walls when the lights are varied can be 
strikingly shown. Another new feature is a large 
demonstration show window containing ladies’ dresses, 
etc., in delicate colours, which: is illuminated by con- 
cealed lamps and Holophane reflectors, the colour being 
automatically varied. 


STREET LIGHTING ABROAD. 


After adjournment to St. Ermin’s Hotel for luncheon, 
a series of interesting papers was read. The first of these, 
by Sig. Chinelli, contained an informative account of 
recent developments in street lighting in Italy, describing 
in considerable detail the methods of lighting in various 
streets in Turin and Milan. Some useful data on the 
illumination provided was presented—in some streets 
illuminations that may be considered quite exceptionally 
high were recorded. Sig. Chinelli paid a tribute to the 
great assistance derived from the use of Holophane units 
in Italian street-lighting schemes, emphasizing the utility 
of the special ‘‘ two-directional ’’ and other special types. 
As an appendix, a list of the various Holophane 
Refractor Units in use was given. This reaches the 
imposing total of 15,901. 

Street lighting in Paris was dealt with similarly by 
M. Froget, who gave a brief historical summary of 
developments since the Avenue de l’Opera was first 
lighted by Jablochkoff arc lamps in 1878. M. Froget 
also emphasized the very successful results attained with 
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Holophane units, especially in regard to uniformity of 
illumination, and gave a detailed list of installations of 
such units (over 2,000) in various Parisian streets. 


PROBLEMS IN GLASS MANUFACTURE. 

Dr. S. English then dealt with ‘‘ Glass in its Relation 
to Holophane Products,’’ in which he pointed out the 
need for meticulous accuracy in the manufacture of glass- 
ware for illuminating purposes. One of the most notable 
advances of the past 15 years has been the production of 
glass that is quite free from colour. Even as small a 
percentage as 0.05 per cent. of iron oxide gives rise to a 
greenish tint. A decolorizing agent must be introduced 
to compensate for this natural colour without materially 
affecting the transmission of light. Assuming that this 
difficulty is overcome, the process of moulding of Holo- 
phane glassware also involves many technical problems, 
after which there is the question of proper annealing to 
be considered. Subsequently Dr. English presented some 
interesting figures relating to the absorption of glass 
treated in various ways, and concluded by a discussion 
of the relation of composition to durability. 


PRACTICAL APPLICATIONS. 


The scientific principles underlying the manufacture 
of glass for Holophane units having been discussed, 
Capt. E. Stroud, in a paper entitled ‘‘ The Scientific 
Basis of Light Control,’’ dealt with practical 
applications. He pointed out how the solution of all 
problems in illuminating engineering is dependent on 
the scientific distribution and control of light, and how 
this is effected by the great variety of Holophane pro- 
ducts available. He recalled the part played by the 
Holophane Lumeter in enabling information on the light- 
ing of premises to be obtained, and referred to the 
important researches being made by various committees. 
He concluded by describing a number of the latest forms 
of lighting: units, showing how a form adapted to prac- 
tically every demand was available. 

Mr. Lawrence M. Tye (‘‘ The Practical Application of 
Holophane ’’) described the work of the Holophane 
Illuminating Engineering Department, mentioning that 
whereas in 1919 the requests for ‘‘ service’? numbered 
approximately 100, in 1926 actually more than 700 light- 
ing specifications were issued by this department. He 
subsequently dealt in turn with a number of typical 
installations, which included schools, churches and 
cathedrals, libraries and art galleries, banks, shops and 
shop windows, signs, floodlighting and _ hoarding 
lighting, and industrial lighting. During the past five 
years advice has been given on the lighting of more than 
700 churches alone, and it is significant that of the 
schemes prepared some 500 or more have been accepted. 
Many important schools have been lighted. In connec- 
tion with bank lighting the Holophane system of illumi- 
nation has done much and contributed greatly to the 
development of general lighting schemes, in place of the 
local lights formerly exclusively adopted. A special 
feature has also been made of industrial lighting, and 
instances were given of a number of important works 
recently lighted by methods that comply with the 
general principles so clearly set out in the reports of the 
Home Office Departmental Committee on Lighting in 
Factories and Workshops. 

In the evening a banquet was held at the Trocadero 
Restaurant, Lord Ernest Hamilton presiding. The 
morning of the next day (June 8th) was devoted to a 
general discussion of problems by agents. In the after- 
noon the party were taken by motor to Windsor Castle 
and subsequently to ‘‘ Magna Charta ”’ on the invitation 
of Mrs. Hepworth Thompson. 
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Developments in Miners’ Lamps 


T will be recalled that in our last issue (p. 162) refer- 
| pe was made to some useful investigations on 

miners’ lamps, described by Dr. H. M. Vernon. 
Attention was drawn to one simple but important point 
—the selection of lamps of good efficiency. In view of 
the very weak illumination available in coal mines it 1s 
well worth while to aim at a high grade of efficiency. 
Another point on which great stress was laid was the 
diminution of glare from unscreened filaments. Figures 
were quoted to show that the after-images arising from 
the filament coming within the range of vision do fatigue 
the eyes and materially impair the efficiency of work. 

In the course of a recent visit to the Ceag Miners’ 
Supply Co. Ltd. we had an opportunity of raising some 
of these points and hearing of recent developments. It 
will be recalled that in the discussion before the Illumi- 
nating Engineering Society on January 21st, 1926,* this 
question of securing lamps of good efficiency was 
strongly emphasized by Mr. T. J. Sack. Mr. W. 
Plummer, of the Ceag Miners’ Supply Co. Ltd., also 
expressed the view that the bulb should give 1 candle- 
power for a period of 600 hours. We understand that 
this company makes its own bulbs, and is therefore in 
a position to ensure that they are operated at a reason- 
able efficiency. On the occasion referred to Mr. 
Plummer also emphasized the importance of training 
lampmen, and described the educational work done by 
his company in this field. 

At the meeting of the Illuminating Engineering 
Society in 1926 great interest was expressed in the new 
Ceag 4-volt lamp, which gives four times the light of the 
standard lamp, with less than twice the weight. We were 
anxious to hear how this higher candle-power lamp was 
developing. In some collieries it is in good demand, 
though, generally speaking, miners seem still reluctant 
to accept any increase in weight, even though the light 
may be much better. On the other hand, the cap 
form of lamp—which has the double advantage of keep- 
ing the lamp completely out of view and also greatly 
increasing the illumination—is proving extremely 
popular, especially in Canada and Scotland, where, 
owing to the fact that in many mines open flames could 
be used, the idea of the source of light being mounted 
on the cap is familiar. It may be recalled that Dr. 
Llewellyn, in his original paper before the Illuminating 
Engineering Society, expressed his strong belief in this 
form of lamp. 

The point of greatest interest in our visit was the new 
form of Ceag well-glass, which is made entirely in the 
company’s works. The ordinary clear-bulb well-glass 
has long been felt to be unsatisfactory. Efforts have 
been made to increase the illumination by adopting a 
prismatic ring, somewhat similar to that used in light- 
house lenses. This has the effect of increasing the illumi- 
nation somewhat, but it has also drawbacks. The 
increase in illumination is only obtained at the proper 
place if the filament is accurately placed with respect to 
the prismatic ring, anc in practice the filament not 
infrequently falls outside the correct position. More- 
over, it is difficult to make such well-glasses of absolutely 
uniform glass, with the result that the illumination is apt 
to be ‘‘ streaky.”’ 

In the new Ceag well-glass this method has, therefore, 
been discarded. It is made with inside vertical prisms 
only, and the interior is lightly frosted or satin-finished. 
The result is that the well-glass appears luminous as a 
whole, and the light is completely diffused. The fluted 


* The Illuminating Engineer, February, 1926, pp. 37-42. 
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part is imside the lamp glass, and the exterior is quit: 
smooth and does not collect dust. 


The frosting may occasion some small diminution in 
the total amount of light ; but this is more than compen- 
sated for by the soft and diffused light and the absence 
of glare. As Dr. Vernon has pointed out, internal frost- 
ing of the lamp bulb has now become general in ordinary 
illuminating engineering; there is every reason why it 
should likewise be applied in the mine, where, owing to 
the dark surroundings, the liability to glare is increased. 





(a) Ordinary Clear Well-Glass. 


(b) The New Lumax Well-Glass. 
Fic. 1.—View from above showing the marked absence of shadows 
of pillars of lamp and improved diffusion of light with the new 

Ceag ‘‘Lumax” frosted Well-Glass. 

Another advantage of the diffusion of light is the elimi- 
nation of troublesome shadows from the lamp pillars. 
The effect in this respect is strikingly shown in Figs. 1A 
and 1B. It is true that in the Ceag ‘‘ pillarless ’’ lamp 
such shadows are also avoided, but the great majority of 
lamps in use are still of the pillar type, and the adoption 
of the new well-glass will eliminate the trouble in all such 
cases. 

The new ‘‘ Lumax’’ well-glass is finished in a very 
neat and workmanlike manner, and we understand that 
it is already proving very popular. It is intended to 
make it of the yellow-tinted glass for those who prefer 
this colouration for miners’ lamps—though we believe 
that the benefit of the yellow screening is still a matter 
of opinion. 





The Lighting of Somerset Caves 

Visitors to caves of interest are accustomed to the 
services of a guide with a candle, and have perhaps 
experienced a little nervous fear of taking the wrong 
turning and somehow losing track of this feeble light. 
The mammoth caves of Kentucky are stated to have 
been amongst the first to be lighted electrically, but the 
use of permanent electric illumination is now quite 
usual. One of the latest examples is afforded by the 
Wookey Hole Caves in Somerset which are somewhat 
similar to the famous caves at Cheddar, and have 
recently been opened to the public. Permanent lighting 
is effected by G.E.C. watertight china fittings and 
40-watt Osram gasfilled lamps, but 500-watt floodlight 
projectors are also provided, each projector being 
arranged as a portable unit for the benefit of guides. 
The application of floodlighting is a distinctly modern 
touch. Ina vast cavern the carrying power of the beam 
of light should be very effective in reaching distant 
recesses. Obviously, with efficient lighting of this kind 
one can make a much more thorough investigation of 
large caves than is possible by the light of isolated 
candles, even though some may consider that the atmo- 
sphere of mystery is thereby lost. 
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Street Lighting in Paris 


The above pleasing picture is taken from M. Wetzel’s 
book on ‘‘ Les Methodes Modernes d’Eclairage,’’, which 
is reviewed on p. 215 in this issue, and we are indebted 
to the publishers, the Librairie de l’Enseignement Tech- 
nique, for the illustration. It depicts a night view of 
the central avenue of the Exposition des Arts Decoratifs, 
recently held in Paris, and 1s illuminated throughout by 
Holophane refractor units. Incidentally the picture gives 
a good idea of lighting of the exhibition buildings. It 
will be recalled that this exhibition attracted consider- 
able interest by reason of the many novel forms of 
decorative lighting fittings shown, and the illustration 
it afforded of the application of the skill of the architect 
to illuminating engineering. 

It may also be of interest to quote from M. Wetzel’s 
book some data representing the practice of the City of 
Paris in public lighting. Roads are classified in order of 
importance in five groups, and the corresponding values 
. —— are indicated in the accompanying 
table :— 

Illumination in Lux 
Nature of Street. (Mean horizontal). 
Exceptionally important streets and 
squares carrying very heavy traffic over I4 


Very wide streets with dense traffic 
or streets of moderate width with 
exceptionally dense _ traffic pis Q-12 


Wide streets with moderate traffic, 
streets of moderate width with 
heavy traffic, and narrow streets 
with very heavy traffic... ue 5-7 


Wide streets with little traffic or 
streets of moderate width with 
average traffic pe ‘ 2-3 


NY, 
\ arrow streets, or streets of moderate 


width with little traffic 0.5-1.25 


It will be noted that the classification is based on two 
factors, the extent of the traffic and the width of the 
Street, which may be regarded as a general indication 
Of lis importance. Streets are regarded as ‘‘ narrow ’”’ 
if the width between the facades of buildings is less than 
12 metres; of ‘‘ moderate width”’ if this distance 1s 
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between 12 and 17 metres; and of ‘‘ great width’’ uf 
wider than 17 metres. In making comparison with 
British practice it is useful to remember that 1 lux is 
roughly equivalent to 1-1oth foot-candle. 








Acetylene Lighting in the United States 


In view of the rapid electrical developments in 
America, the uses of other illuminants, such as acetylene, 
are apt to be overlooked. Every now and again, how- 
ever, events happen to remind us that a wide field still 
exists for these supplementary methods of lighting. The 
disaster in Florida, which put out of action the normal 
lighting, afforded a great chance for portable acetylene 
outfits in the reconstruction work. Reference to this was 
made at the recent gathering of the International 
Acetylene Association in Chicago, when numerous other 
special applications of acetylene were mentioned. One 
of the most interesting of these is in connection with the 
productions of films. Artificial light is frequently 
needed in taking pictures in remote mountainous regions, 
where electricity 1s not available. In such circumstances 
batteries of acetylene flares have proved useful. 
Acetylene miners’ lamps still hold the field in many 
areas, and projectors fed by dissolved acetylene are 
playing a considerable part in night flying. Finally 
acetylene still renders valuable service for the coast and 
marine lights in many inaccessible spots, where its 
special quality of operating automatically over long 
periods without attention is a great asset. 





Painting Pictures on Clouds 

A novel device, recently evolved in the laboratory of 
the General Electric Co. (U.S.A.), is, in effect, a 
long-range searchlight gun which can shoot images 
or pictures on to clouds or distant buildings. With 
its tapering barrel it somewhat resembles a cannon. A 
searchlight is installed at the rear end, and the barrel 
contains lenses and a slot for the insertion of lantern 
slides. The lenses are so selected that a good focus is 
obtained at all distances greater than 20 feet from the 
end of the barrel. The source may be either an arc or 
incandescent lamp. By using a 60-inch searchlight, Mr. 
Ryan suggests, it would be practicable to form an image 
on a cloud five miles distant. 
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Modern Gas Lighting and Heating 
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(Sales and Fittings Superintendent, Shefheld Gas Company.) 
(Abstract of Lecture delivered before the Shefheld lilumination Society on Wednesday, April 6th, 1927.) 


explained that he proposed to devote himself mainly 

to modern developments, and to pass over the his- 
torical side, with which most of the audience would be 
fairly familiar. 

Advantages of Gas.—Gas as a lighting medium, Mr. 
Wylie said, has many good qualities, and, provided it 
is used and not abused, can more than hold its own in 
efficiency and economy. Im this country of ours it is 
estimated that at least a sixth of a lifetime has to be 
spent with the aid of artificial illumination. To my 
mind, it is discreditable to find so many of the rising 
generation of to-day handicapped by defective eyesight. 
No argument can prove that malnutrition is the sole 
cause; and experience points to the need of applying 
every known means to enlighten the citizens of this great 
Empire in the correct methods of using light in the 
home, office and factory. 

The light from an incandescent burner, suitably toned 
by correct glassware, has no harmful effect on eyésight. 
Gas in any apartment can, in fact, be recommended as 
a healthful source of light, and as a means of assisting 
ventilation. Without reviewing all the various 
methods of gas lighting, Mr. Wylie devoted his time to 
observations on the uses of low-pressure gas. 

Superheated’ Burners.—Superheated burners, con- 
structed with a view to heating the mixture of gas and 
air before it reaches the point of ignition, give the most 
efficient results. The greatest advantage is gained when 
a number of lighting units form one cluster. By altering 
the number of mantles a very wide range of candle- 
powers is obtained. For ordinary domestic purposes the 
tendency now is to encourage the use of bowl fittings of 
the semi-indirect type, which harmonize with most 
schemes of decoration and are inexpensive. 


io the introductory portion of his lecture Mr. Wylie 





Fic. 1.—The “ Bon Marche’"’ Pendant; a popular type of semi- 
indirect gas fittings. 


Glassware-—The use of scientifically designed glass- 
ware is desirable to ensure proper diffusion of light and 
elimination of glare; but it inevitably involves some 
degree of light absorption, and care should be taken to 
avoid heavily coloured materials. Frosted, crystal or 
silica ware, if necessary lightly tinted, gives the best 
results. As a good type of semi-indirect fitting, Mr. 
Wylie illustrated the ‘‘ Bon Marche”’ lamp, pointing 
out the advantages of the top reflector and drawing 
attention to other features conducive to efficiency. For 
direct lighting in lofty chambers and halls and churches 
he recommended the use of a gas floodlight, which was 
also illustrated. As an example of a good unit for office 
and factory use he mentioned the ‘* Belvedere ’’ type of 
pendant, requiring no glassware. He showed that the 
unbreakable reflector was favourable not only to good 
downward illumination but also to illumination of 
moderate intensity in upward directions. He also stated 
that there are now available so many excellent pres 2 
costing only a reasonable sum that consumers should 
avoid cheap and shoddy articles, which prove expensive 
in the long run. 


Distant-control Devices—On the subject of distance 
control Mr. Wylie remarked that it was strange, in view 
of the convenience of modern distance control, to find 
that many people are still unaware that gas installations 
can be so arranged that units can be lighted up or 
extinguished from a distance. He explained, with the 
aid of sketches, distance-control devices suitable for 
halls, shops, and for ordinary domestic use. 
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Fic. 2.Sectional Sketch of the ‘‘ Bon Marche’’ Pendant fitted 
with distant-control device. 


Adequate Piping—In Mr. Wylie’s opinion, one of the 
chief concerns of the gas industry to-day was the pro- 
vision of adequate supply piping. Gas undertakings are 
not always to blame for the unsatisfactory conditions 
that sometimes exist in this respect. Unfortunately in 
this country any person, no matter how unskilled he 
may be, may carcase a house, and fix gas appliances, 
without interference from the powers that be. Many 
instances could be quoted where want of knowledge in 
such matters had led to most unsatisfactory results. No 
gas connection of any kind should be less than 3 in., 
unless it is to serve, say, one lighting point only, when 
} in. might be permissible. With the smallest cooking 
or heating appliances at least $ in. to 2 in. should be 
allowed. It was not uncommon for the Sheffield Gas 
Company to receive complaints of want of gas. On 
investigation it was frequently found that extra appli- 
ances had been fixed without the knowledge of the 
undertaking. In the public interest alone, some advice 
or notification should in all such cases be sent to the gas 
undertaking responsible for the distribution of gas. 
Needless to say, it is their ambition to work 
harmoniously with other tradesmen, and at the same 
time to give their best service and advice to the public 
at all times; but this is not always easy in the present 
circumstances. 


Gas Lighting in Sheffield —As an example of modern 
gas lighting in Sheffield, Mr. Wylie recommended his 
audience to visit the University, where an installation of 
gas floodlights is in use. Each of the lamps used has 
16 superheated cluster burners, fitted with distant 
control. A similar installation is to be found in the 
gas undertaking’s offices in Commercial Street. For 
church and school lighting a number of conversions have 
been completed, in which the ‘‘ Carshalton,’’ ‘ Sur- 
biton,’’ and ‘‘ Caterham ”’ types of lamps are mainly 
used. For street lighting Mr. Wylie referred his listeners 
to West Street and Church Street, Sheffield, which are 
lighted by ‘‘ Rochester’’ lamps. He had no hesitation 
in remarking that these roadways stand out favourably 
amongst the best lighted streets of Sheffield. 
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Prepayment Installations—Before passing on to the 
final part of his paper, Mr. Wylie referred to the wonder- 
ful results obtained from gas prepayment installations 
in his area of supply. The Sheffield Gas Company 
decided to introduce this method in 1923. Since then 
they had installed 22,000 meters which supply lighting 
fittings, rings or cookers, and frequently gas fires. This 
system is a boon to the working classes, as the gas is 
paid for in advance and it dispenses with bills of any 
kind. In these days of hardship and unemployment 
the benefits of such a scheme are manifold and much 
appreciated by the public. We are gradually proving, 
he said, that no home is complete without gas appliances, 
and, provided they are judiciously used, there is no 
doubt of their being the most efficient and economical 
means of obtaining light and heat. 


ut 
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Fic. 3.—The ‘“ Floodlight ’’ Gas Lamp, suitable 


Gas for Heating—In the concluding portion of the 
lecture Mr. Wylie briefly discussed the advantages of 
heating and cooking by gas, pointing out the part 
played by the gas cooker as a labour-saving device 
which has aided the emancipation of the housewife. 
Wonderful progress has been made in the design of 
these appliances. It is now possible to obtain a cooker 
in whrch the oven temperature is regulated auto- 
matically, and the heat is even in all parts. The 
burners are standardized and easily removed for clean- 
ing purposes. 

Gas fires have similarly advanced in design. All such 
appliances must be fixed properly and with due regard 
to ventilation. Flueless appliances are not to be 
recommended. Only under very special circumstances 
should they be fixed, and then only after full consulta- 
tion with the local gas undertaking. In the Sheffield 
area gas fires had from time to time been fixed in 
positions where down-draught hindered the use of an 
ordinary coal fire. 

Mr. Wylie also described the operation of the gas- 
heated hot-water circulator and the correct method of 
fixing geysers. In large installations heating could be 
very economically effected by means of a series of 
B.T.U. boilers connected up to hot-water pipes and 
radiators. This system of heating is entirely automatic 
in action, requires little or no attention, and is perfectly 
hygienic and constitutes a great advance on the hot-air 
systems which often encourage dust or dirt. 

He attached great importance to adequate ventilation, 
and emphasized the risks which people run by purchasing 
cheap and unreliable apparatus. This vital matter is 
now receiving the attention of the Government, and 
by-laws may be framed to meet the case. But the 
tesponsibilities of the gas company do not cease once a 

tting or appliance is installed. Maintenance by the 
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experts of his undertaking was carried out for a very 
nominal sum. Lighting installations, too, were 
inspected and regularly maintained. 

In conclusion, the lecturer asserted that the gas 
industry is alive to future possibilities. This country 
is not rich in oil or water power and must rely on the 
coal found in our own land. Unfortunately these seams 
will not last for ever. The carbonization of coal in a 
gasworks is scientifically done, and by-products are 
recovered and passed on for the use of the community. 
In a modern gasworks to-day out of 100 heat units in 
the coal carbonized 77.5 are delivered to the community 
and only 22.5 expended in the process. 

To-day the need for co-operation in the industry is 
evident. The advent of electricity had acted benefi- 


for lighting lofty chambers, halls and churches. 


cially and would stimulate it to still further efforts. 
‘* There is still a wonderful field for invention and 


improvement,’’ said Mr. Wylie. ‘‘ Do you believe that 
the present gas mantle is the last word in incandescent 
lighting? Do you think present-day methods of 
carbonizing and distribution have reached perfection ? 
Has the question of pre-heating and the adaptation of 
coke-oven gas received sufficient consideration? My 
answer is in the negative, and I can foresee still greater 
advances in our industry. 

‘We in the gas industry 
have great confidence in 
the commodity the sale of 
which gives us our daily 
bread. Pride of work and 
the power to do it goes far 
to give a contented mind. 
A person who cultivates 
that spirit, no matter how 
humble his calling, fulfils 
his destiny and is a living 
example to others. That 
gas plays an important 
part in communal life is 
generally admitted, and it 
is our ambition to go for- 
ward, confident in _ its 
possibilities, giving un- 
grudgingly of our best. In 
spite of competition town’s 
gas will be found Po be 
more and more indispen- _ hk Miations hao 
sable and will oe gong for a adi 
popularity each successive some of the most brilliantly 
year.” illurfinated streets in Sheffield. 
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ARTIFICIAL LIGHTING OF TENNIS COURTS. 


Among the great number of business-folk whose duties permit 
them an hour or two of leisure in the evenings, there are 
hundreds of thousands of tennis enthusiasts. Unfortunately, 
many of these people reside at a distance from their places of 
business, and are unable to reach the tennis courts much before 
dusk, except in midsummer, with the result that they are com- 
pelled to choose between a set played in the twilight or no 
game at all. 


This state of affairs is most disheartening, both to those 
players who are so situated and to the tennis clubs whose sub- 
scription lists inevitably suffer through many people, who other- 
wise might become members, refraining from doing so. For- 
tunately, the difficulty now may be satisfactorily overcome by 
the adoption of an effective system of artificial lighting. The 
artificial lighting of tennis courts has long been a problem 
which has severely tested the skill of illuminating engineers. 
It is, of course, a simple matter to provide a high intensity 
of illumination on the courts, but it is another matter to ensure 
uniformity of illumination and an entire absence of glare from 
any angle of play. It is obviously very difficult to arrange the 
lighting units in such a way that no direct rays shall strike the 
eyes of players, even when they are intently watching, from 
different positions, the flight of a lobbed return, In these 
respects many installations in the past have failed. 


An interesting example of up-to-date lighting of tennis courts 
is afforded by the installation recently completed for Messrs. 
Cadbury Bros. Ltd., the well-known chocolate and cocoa manu- 
facturers at Bournville, who take great interest in the welfare of 
their employees. The latest addition is two artificially lighted 
hard tennis courts. In order to provide efficient and uniform 
illumination of them 15 B.T.H. Dispersa Lanterns, each fitted 
with a 1,000-watt Mazda gasfilled frosted lamp, have been 
installed. These Dispersa Lanterns are arranged in three lines 
of five lanterns each. The lines are placed, one on each outer 
side of the courts and one between the two courts, no units being 
suspended over the courts themselves or behind the service 
lines. 


The centre row of lighting units is mounted 30 feet high and 
the two side rows 24 feet high. The side units are tilted at an 
angle of 10 degrees towards the centre of the courts. The 
installation work was carried out by the electrical staff of 
Messrs. Cadbury Brothers Ltd., to the specification prepared 
by the British Thomson-Houston Co. Ltd. 


SPECTACULAR LIGHTING AT THE CARLTON 
THEATRE. 


The new Carlton Theatre, designed by Mr. Frank T. Verity, 
Mr. T. Beverley, and the consulting engineer, Major C. H. 
Bell, is an excellent example of modern theatre illumination. 
The stage is 60 feet wide, 45 feet deep, and 72 feet high, and 
has a proscenium opening of 42 feet. On this stage the General 
Electric Co, Ltd. has proviced all the latest lighting equipment. 
There is a large ‘‘ Haseit’’’ cyclorama of specially treated 
canvas, forming an “ artificial sky ’’ on which moving cloud 
formations of any description may be projected. The effects 
possible with this equipment have been several times described 
in The Jlluminating Engineer, but Fig. 3 gives an excellent 
idea of the cloud effect. The apparatus also includes panorama 
projectors, a battery of horizontal floodlight projectors, and a 
complete battery of 100 open-coil metallic dimmers with remote 
control, besides 25 dimmers of the liquid type. There are also 
four G.E.C. flood trucks, eight 1,000/1,500-watt wing floods, 
and many stage arcs and spotlights. Messrs. The Berkeley 
Electrical and Engineering Co. Ltd., of Buckingham Gate, W., 
were the electrical contractors. 
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Fic. 1.—After-dark view of Hard Courts at Bournville, provided by 

Messrs. Cadbury Bros. Ltd. for their employees, and illuminated 

by means of 15 B.T.H. Dispersa Lanterns and 1,000-watt Mazda 
Gasfilled Lamps. 











Fic. 2.—Daylight view of Hard Courts at Bournville, showing 
disposition of lighting units. 


Fic. 3.—A Cloud Picture showing bottom tier of horizon floods 
(The latter, of course, are not visible from the auditorium.) 
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Explain this to your lady clients. Show 
them the Cryselco Opal. Explain. that 
it not only reveals the beauty of every 
article upon which it shines, but enhances 
that beauty. 


Beautiful 
Lighting 


“CARRARA’ 
DUST-PROOF UNITS 


The gracious design of the ‘ Carrara”’ 
lighting unit, with its antique brass 
ornamental work and beautifully 
modelled white glass, is the crowning 
touch to the architect’s skill. 

“Carrara”? yields the utmost illumina- 
tion because its glassware conforms in 
texture and design to the best results 
obtained from extensive research and 
experimental work. There is the maxi- 
mum diffusion with the minimum 
absorption of light. No dust can 
penetrate “Carrara” fittings. 


In banks, insurance offices and shop 
interiors, “Carrara” units are seen at 
their best. They are made in a 
variety of beautiful designs. 


i “CARRARA” SPECIFICATION: F.P. 767 


ALL 
{ BRVMA | To take maximum size lamp 20ow. G.F. antique 

CRYSELCO Ltd. \ RAD brass ornamental metalwork, glass 12 in. dia. x 5 in. 
Kempston Works, \ stock | lip, 45/-. Complete with 2 ft. of patent chain 
BEDFORD. \ ae oe | and lampholder. Lamps, wire and wiring extra. 

\ enquiries } State wattage of lamp when ordering. Oxidized 
copper 5% extra, oxidized silver 124% extra. 


Emphasize that it is a lamp with two skins, 
the inner of clear crystal glass and the 
outer of the finest, most translucent opal. 


Give them one of our little leaflets 
showing the advantages those two skins 


give the lamp. Finally, SELL them a 


CRYSELCO 
OPAL 


The lamp with two skins 


They will be delighted; you will be pleased 
with the satisfaction they will later express 


Do YOU stock 
Cryselco Opals? 


Showcards, Cut-outs, Price 
Lists, | Catalogues, 
FREE, on request 


etc., 


Telegrams: “Cryselco, Kempston. ” 


Telephore: Bedford 2177. 











BRIGH 


Duke St. 


Bright: 


BRIS 1 


Saints’ 
41, Hi 
Bristo! 


TON: 35, 

(Phone : 
n 5512). 
OL: 3 
Chambers, 
St. (Phone: 
8069). 


BIRMINGHAM: 


21/22 

Hse., 1 
tion St 
Centr: 


_— 


Newspaper 

‘4, Corpora- 

(Phone : 
3741). 


HOME BRANCHES: 


GLASGOW: _ 23, 
Douglas St. (Tele- 
grams: ‘* Starter, 


ll Glasgow.”’ ’Phone : 


Central 1253).. 


LONDON : Thanet 


Hse., 231/2, Strand, 


W.C.2. (Telegrams: 
““Cryselco, Estrand, 
London.” *Phones: 
Central 3016/7/8). 


NEWCASTLE-ON- 
TYNE: 27, Grey St. 
(Telegrams : “‘ Cry- 
selco, Newcastle- 
on-Tyne.”’ ’Phone: 
Central 1286). 


LEEDS: 11, New 
Station St. (Tele- 
: * Cryselco, 
i ”  *Phone: 
Leeds 27866). 


MANCHESTER: 
Douglas Chambers, 
63, Corporation St. 
(Phone: City 9120). 


CARDIFF: 30, 
Charles Street. 
(Phone: Cardiff 
7466). 


The Ediswan Illuminating Write for ILLUSTRATED 
Engineering Department ii UNIT LIGHTING 
available to all who care to CATALOGUE showing 
use tt—FREE and without the range of Ediswan dust- 
obligation. proof units. 


EDISWAN 


The EDISON SWAN ELECTRIC Co. Ltd. 
123-5, Queen Victoria Street, London, E.C.4 
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EMERGENCY SWITCHES, ETC. 


From Messrs. Heyes & Co. Ltd., of Wigan, we receive 
particulars of two useful devices, the ‘‘ Wigan ’’ emergency 
switch and the ‘‘ Wigan’”’ transformer switch plug. The 
former is a very compact little arrangement, designed to pro- 
vide a ready means of stopping a motor in cases of emergency. 
It may be used to energize a breaker trip coil or to interrupt the 
no-volt coil current. The knob is of ample proportions, and 
has the advantages of visibility and ease of operation. This 
switch is specially recommended for use in collieries, factories, 
mills, engine-rooms, etc. 

In the transformer switch plug the switch plug has been 
designed to eliminate the various risks which are entailed in 
the use of portable hand lamps. The. transformed pressure, 
which never exceeds 25 volts, renders the removable plug 
immune from risk of shock. Furthermore there is no risk of 
the ignition of inflammable or explosive mixtures, since the 
current is broken magnetically, thus avoiding the danger 
arising from faulty contacts of the pins in the sockets of the 
pin-and-socket type. The primary circuit is controlled by 
D.P. fuses and a D.P. quick make and break switch, the latter 
being actuated by the removable plug. The whole is fully 
interlocked, the lid being locked when the plug is in, and the 
plug cannot be inserted when the lid is open. Besides its 
obvious application in collieries and factories, this device is 
likely to prove specially useful in boiler-houses, petrol depots, 
garages, etc. 


THE LIGHTING OF THE NEW COUNCIL CHAMBER 
OF THE INDIAN LEGISLATIVE ASSEMBLY. 


A feature of the lighting in the new Delhi Legislative 
Assembly, particulars of which reach us from Messrs. Metro- 
Vick Supplies Ltd., is the use of cornice lighting, which has 
proved very effective. In the new Council Chamber the beauti- 
ful stone fretwork ceiling is displayed to great advantage by 
this method, which is also used in the Committee Room, the 
Chamber of Princes, Council of State and Library. 

The illumination on tables and desks is of the order of 4 foot- 
candles and is extremely uniform. The consumption is about 
45 watts per foot run of cornice. Each ‘‘ Emvee”’ cornice 
reflector is 13 inches long, and is fitted with two 30-watt vacuum 
lamps in a twin holder, which is equipped with one pair of 
common terminals, thus reducing wiring to a minimum. 

The wire is brought out at the back of the reflector, enabling 
a convenient wiring channel to be cut in the concrete, and a 
strip of corrugated mirror runs the whole length of the front 
edge of the reflector. This serves a double purpose. Firstly, 
it spreads the light laterally, so that patchiness is obviated. 
Secondly, it reflects the light in the right direction to give 
uniform illumination of the ceiling above. The mirror is coated 
with silver and heavily backed with electrolytically deposited 
copper. The surface thus remains bright, and is unaffected by 
climatic conditions. Each section of the troughing can be 
removed independently. Clear glass covers are provided in 
the interior of the reflector to prevent dust accumulating and 
to facilitate cleaning. The reflector is of neat design, which 
enables it to be accommodated in a small cornice. 

The installation has been carried out by the Public Works 
Department under the direction of Sir Herbert Baker, A.R.A., 
the responsible architect. 


BRITISH INDUSTRIES FAIR, BIRMINGHAM. 


We have received a prospectus of the British Industries Fair, 
Birmingham, which is to be held in Castle Bromwich during 
February 20th to March 2nd, 1928. It is generally agreed that 
the eighth Fair, held in February last, was exceptionally repre- 
sentative and successful. Over 80,000 potential buyers visited 
the Fair, and there was a record number of visitors from over- 
seas. The ninth Fair, to take place in the enlarged exhibition 
buildings at Castle Bromwich, thus starts under favourable 


auspices. Further particulars may be obtained from the 
General Manager, Mr. Charles Stanley, 95, New Street, 
Birmingham. 


ELECTRIC FANS. 


Messrs. Siemens and English Electric Lamp Co. Ltd. send 
us their latest Fan Price List (No. 168). These cover a wide 


range—types for every purpose—desk, table, wall, oscillating, 
ceiling, swivel and trunnion, ventilating, exhaust, etc., being 
illustrated. 
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THE PHILIPS EXPERIMENTAL BROADCASTING 
STATION. 


The name of “ Philips’’ is naturally associated in the 
minds of our readers mainly with lamps—but the company has 
many other activities. One of the most interesting recent 
departures has been the establishment of the experimental 
short-wave broadcasting station, ‘‘ PCJJ,’” at Eindhoven, 
Holland, whose programme has been picked up by listeners as 
far afield as Sydney and the Dutch East and West Indies. [t 
is interesting to recall that Holland was one of the pioneers in 
wireless, and English listeners were able to hear the old 
station at The Hague long before the inauguration of the B.B.C. 
To some of our readers it may be a surprise to learn that the 
Philips Company, which to-day turns out approximately 
2,000,000 lamps a week, is equally eminent in the radio field, 


BENJAMIN ELECTRIC HEATING. 


From Benjamin Electric Ltd. we receive an effective little 
leaflet illustrating Benjamin Electric Fires. Six outstanding 
features of the Benjamin Fire comprise (1) the angle of the 
heat rays, (2) the spiral reflector, (3) the easily replaceable 
element, (4) the ease of cleaning, (5) the swing wire guard, and 
(6) the solid ‘‘ four-square’’ construction. The coloured 
illustration shows its pleasing appearance, and there should be 
no need to emphasize the importance of the above points in 
design. We may draw attention specially to the importance 
of ease of replacement of heating elements—which has 
admittedly been a source of trouble in some electric radiators 
of the past. 


A GOOD EXAMPLE OF CHURCH LIGHTING. 





An interesting example of church lighting is afforded by the 
installation at the newly erected church of St. Francis of 
Assisi at Bournville, Birmingham. The church is built in the 
Italian style of architecture. Owing to the relatively great 
height of the chancel, the interior lends itself well to the system 
of concealed lighting which has been adopted, which is shown 
on the illustration above. 


For the main lighting of the church 18 B.T.H. Mirolux 
Trough Reflectors, each fitted with two 60-watt Mazda lamps, 
have been installed, and are fixed on the east side of the hori- 
zontal massive oak tie-beams of the roof. These cross-beams 
are 36 feet above the floor level. Each of the two side aisles 
is lighted by six B.T.H. Mirolux Trough Reflectors, equipped 
with Mazda lamps, and fixed on the east side of cross-beams 
20 feet high. 


All the fittings face towards the altar, thus ensuring that the 
intensity of illumination in the chancel is greater than in the 
body of the church. Owing to the height at which the fittings 
are mounted, it is impossible for any direct ray of light to 
come within the normal line of vision, and, therefore, the 
general illumination obtained is of high intensity, but of 
a restful character. 

The altar is illuminated by two Mirolux Trough Reflectors, 
with Mazda lamps, mounted on the side walls approximately 
25 feet high, and trained so that the main beam of light falls 
evenly on the altar. 

The installation was carried out by Messrs. Reynolds & 
Bradwell, of 41, Charles Street, Birmingham. 
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LES METHODES MODERNES D’ECLAIRAGE ‘TECHNIQUE ET 
UTILISATION DE LA LUMIERE, by M. Wetzel (Librairie 
de l’Enseignement Technique, Paris, 1926; pf. 140; 
figs. 122; price 18 francs.) 

This book is an interesting illustration of how illuminating 
engineering is developing in France. M. Wetzel, who is 
associated with the Compagnie des Lampes, shows himself to 
be in touch with all the latest ideas. In the introduction he 
explains the chief features of ‘‘ éclairagisme,’’ which may be 
regarded as the French equivalent of illuminating engineering. 
The first chapter summarizes the benefits of good lighting, 
reference being made to the influence of illumination on visual 
acuity, on the prevention of accidents, and on the efficiency of 
production. In Chapter II the essentials of good lighting are 
explained by the aid of many illustrations showing the draw- 
backs of glare, effects of shadow, etc. Chapter III is devoted 
to photometric quantities and their measurement. We then 
come to sections dealing with the planning of lighting installa- 
tions and the lighting of factories, shops and the home. A 
final chapter deals with public lighting. The book is amply 
illustrated, both by views of typical modern fittings and 
photographs of lighting installations showing good and bad 
methods of lighting. Full tabular data are presented showing 
recommended values of illumination for different types of 
buildings, factories being treated in special detail, and similar 
tables are presented dealing with the classification of glare, 
coefficients of utilization, etc. Generally speaking, the data 
seem to be mainly derived from the United States, and we 
should like to see some fuller reference to what illuminating 
engineers are doing in France and other countries. There is, 
however, in the final chapter, a pleasing view showing the 
lighting of the Avenue Centrale de 1’Exposition des Arts 
Decoratifs. 


REVIEWS OF BOOKS AND 
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A Complete Set (Vol. I to 1926) of “ The Illuminating 
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Illustrated with Diagrams by FREDERICK G. H. 
Lewis, A.R.C.S., D.I.C., A.Inst.P., and from 
photographs. Royal 8vo. 40s. net. 


“This is doubtless the most comprehensive work on photometry 
yet published in this country.”"—The Illuminating Engineer. 
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